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1 . The  Water  Resources  Assessment  Methodology  (WRAM)  is  being  developed 
at  the  Waterways  Experiment  Station  (WES)  by  the  Environmental  Laboratory 
as  a tool  to  assist  the  Army  Corps  of  Engineers  in  the  conduct  of  envi- 
ronmental impact  assessment  and  alternative  evaluation.  For  a detailed 
(though  interim)  presentation  of  WRAM,  one  should  consult  WES  Technical 
Report  Y-77-1  entitled  "Water  Resources  Assessment  Methodology  (WRAM) — 
Impact  Assessment  and  Alternative  Evaluation"  by  R.  Charles  Solomon, 

et  al^.  In  essence,  WRAM  consists  of: 

I.  Selection  and  Familiarization  of  the  Interdisciplinary 
Team  that  is  to  Conduct  the  Assessment 

II.  Selection  of  Assessment  Variables  and  Completion  of  an 
Environmental  Inventory  of  the  Study  Area 

III.  Impact  Prediction,  Assessment,  and  Evaluation 

IV.  Documentation 

This  report,  which  is  a product  of  WES’s  continuing  program  to  extend 
and  improve  WRAM,  is  focused  on  the  Social  Well-Being  (SWB)  Account  as 
defined  by  the  Water  Resources  Council's  Principles  and  Standards . 

2.  Included  in  this  document  are  SWB  variables  with  definitions,  infor- 
mation about  measurement,  and  suggestions  for  prediction.  Although  the 
set  of  variables  discussed  in  this  report  assists  in  defining  SWB,  the 
list  is  tentative — a starting  point  for  impact  assessors — and  is  not 
definitive  or  exhaustive.  The  particulars  of  each  planning  project  and 
the  judgment  of  assessors  and  publics  will  dictate  omission  of  some 
variables  and  inclusion  of  others. 
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3.  The  report  also  Includes  preliminary  information  about  units  to  be 
employed  and  measurement  techniques  which  are  suitable  for  the  variables. 
The  need  to  predict  SWB  impacts  is  responded  to  for  each  variable  by 
outlining  some  aspects  of  the  problem  and  by  indicating  rudimentary 
approaches  toward  prediction  of  impacts  on  the  variable.  Further 
resources  are  made  available  in  the  form  of  references  to  more  detailed 
documents,  both  published  and  unpublished. 
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PREFACE 


The  work  described  in  this  report  was  performed  under  Purchase  Order 
DACW39-77-M-1632  titled,  "List  of  Social  and  Related  Variables  for  Use  in 
the  Evaluation  of  Water  and  Related  Land  Management  Planning,"  dated  February 
22,  1977,  between  the  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES) 
and  Texas  A&M  Research  Foundation.  The  sections  on  Noise  and  Aesthetic  Value 
categories  were  prepared  under  Purchase  Order  DACW39-77-M-4272,  titled  "Pro- 
file and  Measurement  of  the  Noise  and  Aesthetic  Value  Categories  of  the 
Social  Well-Being  Account"  dated  July  13,  1977,  between  WES  and  Katheryn  T. 
Dietrich.  The  research  was  sponsored  by  the  Office,  Chief  of  Engineers, 

U.  S.  Anry,  Washington,  D.  C.,  and  directed  by  the  Environmental  Labora- 
tory, WES. 

yThe  report  was  prepared  under  the  Texas  Transportation  Institute  by 
Dr.  Patricia  K.  Guseman,  Assistant  Research  Sociologist,  and  Katheryn  T. 
Dietrich,  Research  Associate.  The  report  follows  specific  guidelines  estab- 
lished by  WES.  Two  major  tasks  were  requested  by  WES:  (1)  a comprehensive 
listing  of  variables  relevant  to  the  social  well-being  objective  of  water- 
resource  planning;  and  (2)  descriptions  of  measurement  of  the  variables 
deemed  most  salient  for  social  well-being  impact  assessment  of  water  and 
related  land-management  studies.  Regarding  the  latter  task,  WES  personnel 
advised  the  authors  of  this  report  of  the  general  categories  of  variables  to 
be  described.  In  addition,  the  format  of  the  measurement  descriptions  was 
specified  largely  by  WES.  The  authors  have  also  attempted  to  meet  the  con- 
cern of  Corps  personnel  that  the  report  be  of  practical  utility  to  Corps 
planners  who  are  involved  in  social  well-being  impact  assessment  at  the 
District  level. 
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INTRODUCTION 

In  1973,  the  Water  Resources  Council  delivered  a mul ti -objective  man- 
date for  the  formulation  of  water  and  related  land  resources  planning  (Water 
Resources  Council,  1973).  This  document,  referred  to  as  Principles  and  Stand- 
ards (P&S),  specifies  two  equal  national  objectives  toward  which  Federal  and 
Federally-assisted  water  and  related  land  planning  be  directed:  National 
Economic  Development  (NED)  and  Environmental  Quality  (EQ).  "PAS  also  requires 
that  the  impacts  of  a proposed  action  be  measured  and  the  results  displayed 
or  accounted  for  in  terms  of  contributions  to  four  accounts:  National  Eco- 
nomic Development  (NED),  Environmental  Quality  (EQ),  Regional  Development  (RD), 
and  Social  Well-Being  (SWB)"  (Office  of  the  Chief  of  Engineers,  U.  S.  Army, 
1975).  This  report  focuses  on  the  Social  Well-Being  account.  The  purpose  of 
the  report  is  to  define  the  distinctive  concerns  of  the  Social  Well-Being 
account  and  to  operationalize  the  variables  that  are  most  salient  to  the  Social 
Well-Being  account. 

A VARIABLE  LISTING 

The  term  social  well-being  often  is  used  more  or  less  synonymously  with 
quality  of  life  to  refer  to  a broad  variety  of  variables  that  reflect  people's 
welfare  or  well-being  (Liu,  1975).  When  incorporated  within  the  objectives 
of  resource  planning,  the  concept  implies  that  the  goals  of  technological 
progress  should  be  tempered  with  humanistic  concerns  for  equality,  justice, 
and  a generally  high  quality  of  life  for  all  Americans  (Liu,  1975).  The 
theory  behind  the  social  well-being  concept  encompasses  two  components,  one 
indicating  how  people  themselves  evaluate'  various  aspects  of  their  lives  and 
the  other  indicating  the  external  or  environmental  conditions  relevant  to 
each  of  those  aspects  (Andrews  and  Withey,  1976:7).  The  general  goal  of  the 
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Social  Well-Being  account  is  to  enhance  the  development  of  individual  capa- 
bility, health,  self-rel iance,  and  opportunities  for  individual  choice. 

This  report  will  define  the  more  specific  concerns  of  the  Social  Well- 
Being  account  of  water  resources  planning  by  presenting  a listing  of  the  most 
pertinent  variables  that  are  relevant  for  social  well-being  impact  assessment 
of  water-resource  studies.  The  purpose  of  impact  assessment  generally  " . . . 
is  to  facilitate  decision-making  by  determining  the  full  range  of  costs  and 
benefits  of  alternative  proposed  courses  of  action"  (Finsterbusch  and  Wolf, 
1977:2).  A secondary  purpose  is  to  improve  the  design  and  administrat ion  of 
policies  and  projects  in  order  to  promote  positive  impacts  and  to  avoid  or 
mitigate  negative  impacts  (Finsterbusch  and  Wolf,  1977).  The  Social  Well- 
Being  account  is  generally  concerned  with  what  social  science  literature  re- 
fers to  as  e.vi'.j.'  .iiuu-wvnr  (i.e.,  determining  social  well-being).  In 

keeping  with  the  terminology  of  the  Water  Resources  Council,  this  report  will 
refer  to  this  research  process  as  :.v.’ . 

The  task  of  Identifying  the  variables  that  fall  within  the  province  of 
the  Social  Well-Being  account  for  water  resource  planning  is  a much  needed 
but  formidable  task.  The  situation  Duhl  addressed  in  1967  has  not  been  en- 
tirely resolved:  social  scientists  frequently  do  not  know  the  specific  vari- 
ables that  are  important  for  social  well-being  impact  assessment.  Finster- 
busch and  Wolf  (1977:8)  claim  that  "the  major  problem  in  identifying  impacts 
is  inclusiveness;  no  significant  impact  should  be  overlooked."  However,  as 
Baur  \ 1 973)  points  out,  the  variables  that  might  be  affected  by  a water 
project  are  virtually  infinite  if  one  considers  higher-order  as  well  as 
primary  and  secondary  impacts.  And  to  omit  the  former  is  no  solution, 
because  higher-order  impacts  are  frequently  among  the  most  significant  for 
social  well-being  (Baur,  1973).  An  agonizing  result  of  this  problem  for 
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water-resource  planning  has  been  indiscriminant  collection  of  large  masses 
of  data  that  has  exhausted  available  resources  and  does  not  even  guarantee 
that  potentially  significant  impacts  have  been  explored.* 

The  major  criterion  for  variable  selection  employed  in  this  report  was 
to  select  only  those  variables  whore  change  or  non-change  by  a water  project 
would  make  a significant  difference  in  the  decision  of  whether  to  implement 
a project  plan  or  to  assist  in  delineation  of  differences  between  project 
alternatives.  The  authors  acknowledge  that  this  process  of  selection  of 
variables  for  study  is  a subjective  process,  as  is  the  evaluation  of  impacts. 

The  authors  have  tried  to  maintain  as  much  objectivity  in  their  selec- 
tion as  possible,  however,  by  perusing  the  results  of  previous  studies,  giving 
especial  consideration  to  actual  as  compared  with  predicted  impacts  (see 
Shields',  1974,  annotated  bibliography).  In  addition,  the  authors  have  relied 
on  the  intuitive  sensitivity  of  themselves  and  other  social  scientists,  which 
Baur  (1973)  emphasizes  as  essential  at  this  early  stage  of  development  of 
social  well-being  impact  assessment.  The  authors  have  also  included  all  of 
the  specific  concerns  delineated  in  the  Water  Resources  Council's  Principles 
and  Standards. 

The  listing  of  variables  and  their  categorization  are  delineated  in 
Figure  1.  The  starred  variables  are  considered  to  be  especially  critical  by 
the  authors  and  will  be  discussed  in  detail  later  in  the  report.  A bibliog- 
raphy of  references  which  aided  in  the  selection  of  variables  is  presented  at 
the  end  of  this  report. 

The  variables  have  been  categorized  into  six  major  classifications.  The 
first  four  of  these  classifications  were  specified  by  the  Water  Resource 
Council's  Principles  and  Standards: 

* J.  0.  Priscoll,  personal  communication,  1977. 
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(1)  Real  Income  Distribution 

(2)  Life,  Health,  and  Safety 

(3)  Educational,  Cultural,  and  Recreational  Opportunities  and  Other 
Community  Services 

(4)  Emergency  Preparedness 

Two  additional  categories  were  included  at  the  request  of  the  U.S.  Army  Engi- 
neer Waterways  Experiment  Station  (WES): 

(5)  Community  Cohesion 

(6)  Other  Population  Characteristics 

The  variables  have  also  been  placed  into  meaningful  subcategories  to  help  clarify 
the  specific  concerns  of  social  well-being  impact  assessment. 

In  using  this  variable  listing,  the  planner  should  be  especially  aware 
of  the  need  to  consider  differential  impacts.  As  Shields  (1974:31-5)  states: 
"The  point  is  that  the  impacts  of  high-technology  projects  affect  different 
people  in  different  ways  at  different  times.  Some  people  lose  a great  deal, 
others  gain,  most  probably  fall  somewhere  in-between,  gaining  in  some  ways 
but  losing  in  others.  And  there  are  some--indeed,  many--who  are  virtually 
unaffected  by  project  impacts."  Although  the  names  of  the  variable  concepts 
do  not  always  make  explicit  a concern  with  differential  impacts,  this  con- 
cern is  relevant  and  is  implied  for  every  variable. 

Other  important  analytical  dimensions  of  impact  assessment  are  inter- 
active and  cumulative  impacts  and  the  timing  of  impacts  (i.e.,  short-term 
versus  long-term  effects).  These  dimensions  will  be  addressed  in  the  follow- 
ing discussion  of  measurement. 

It  is  stressed  that  the  variable  listing  given  in  this  report  is  meant 
to  help  define  the  Social  Well-Being  account  for  water-resources  planning. 

The  listing  is  by  necessity  broad,  because  of  the  many  types  of  water  and 
related  land-management  projects.  The  variables  that  will  be  relevant  for 
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water-resource  planning  has  been  Indiscriminant  collection  of  large  masses 
of  data  that  has  exhausted  available  resources  and  does  not  even  guarantee 
that  potentially  significant  impacts  have  been  explored.* 

The  major  criterion  for  variable  selection  employed  In  this  report  was 
to  select  only  those  variables  whose  change  or  non-change  by  a water  project 
would  make  a significant  difference  In  the  decision  of  whether  to  Implement 
a project  plan  or  to  assist  in  delineation  of  differences  between  project 
alternatives.  The  authors  acknowledge  that  this  process  of  selection  of 
variables  for  study  is  a subjective  process,  as  is  the  evaluation  of  Impacts. 

The  authors  have  tried  to  maintain  as  much  objectivity  in  their  selec- 
tion as  possible,  however,  by  perusing  the  results  of  previous  studies,  giving 
especial  consideration  to  actual  as  compared  with  predicted  impacts  (see 
Shields',  1974,  annotated  bibliography).  In  addition,  the  authors  have  relied 
on  the  Intuitive  sensitivity  of  themselves  and  other  social  scientists,  which 
Baur  (1973)  emphasizes  as  essential  at  this  early  stage  of  development  of 
social  well-being  impact  assessment.  The  authors  have  also  included  all  of 
the  specific  concerns  delineated  in  the  Water  Resources  Council's  .v'r.Ye 
Stomicuv/e. 

The  listing  of  variables  and  their  categorization  are  delineated  in 
Figure  1.  The  starred  variables  are  considered  to  be  especially  critical  by 
the  authors  and  will  be  discussed  in  detail  later  in  the  report.  A bibliog- 
raphy of  references  which  aided  in  the  selection  of  variables  is  presented  at 
the  end  of  this  report. 

The  variables  have  been  categorized  into  six  major  classifications.  The 
first  four  of  these  classifications  were  specified  by  the  Water  Resource 
Council's  Pt'incif'U’o  and  dttmdtmis: 

* J.  D.  Priscoll,  personal  communication,  1977. 
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social  well-being  impact  assessment  of  any  particular  water  project  may  com- 
prise only  a small  proportion  of  this  listing,  especially  in  the  case  of  small 
scale  water -resource  projects. 

VARIABLE  MEASUREMENT 

Only  those  variables  thought  to  be  most  salient  for  social  well-being 
impact  assessment  of  water  projects  have  been  operationalized.  The  specifi- 
cation of  variable  measurement  includes  two  types  of  measurement: 

(1)  measurement  of  baseline  conditions  of  the  variable; 

(2)  prediction  of  the  state  of  the  variable  at  later  time  periods. 

Throughout  the  discussions  about  measurement,  efforts  have  been  made  to 

present  the  most  meaningful  and  simplest  measures.  It  is  stressed  that  the 
saliency  of  measures  for  a particular  variable,  like  the  importance  of  the 
variables  themselves,  may  differ  for  different  kinds  of  projects.  For 
example,  more  detailed  and  sophisticated  measurement  may  be  warranted  by 
very  large-scale  water  projects,  whereas  one  simple  measure  per  pertinent 
variable  may  suffice  for  small,  routine  water  projects. 

One  or  more  of  the  following  four  measurement  procedures  are  recommended 
for  measuring  baseline  conditions  and  for  prediction  of  the  variables: 

(1)  Surveys— Often  the  only  means  of  providing  specific, 
detailed  information  on  people  in  a target  area.  A random- 
ized survey  can  provide  representative  data  on  people's 
attitudes,  concerns,  and  perceptions. 

(2)  Informant  Interviewing— According  to  Finsterbusch  (Finsterbusch 
and  Wolf,  1977),  informant  interviewing  is  the  backbone  of  social 
well-being  impact  assessment,  especially  prediction  of  effects.  It 
involves  soliciting  experts'  opinions  and  the  opinions  of  potentially 
impacted  parties. 
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(3)  Field  Observation--This  refers  to  the  immersion  of  the  researchers 
in  the  potentially  impacted  community(s)  or  area. 

(4)  Secondary  Data  Sources--These  data  sources  have  been 
emphasized  in  this  report  if  they  are  available,  because 
they  greatly  simplify  the  data  collection  process  and 

save  valuable  resources.  In  addition,  extrapolation  of  his- 
torical data  trends  from  secondary  sources  may  be  valuable 
for  predicting  effects.  The  main  disadvantages  of 
secondary  sources  are  the  limited  types  of  data  that 
are  available  and  the  fact  that  the  data  may  not  be  current. 

It  is  emphasized  with  respect  to  the  discussions  of  variable  prediction 
that  the  intention  was  only  to  provide  a starting  point  for  researchers  in- 
volved in  social  impact  assessment  of  water- resource  projects.  In  the  delin- 
eation of  potential  impacts,  discussion  is  provided  where  possible  regarding 
long-term  as  opposed  to  short-term  effects.  More  complete  specification  of 
post-construction  phased  impacts  and  of  cumulative  impacts  is  needed  but  is 
beyond  the  purview  of  this  report.  This  manuscript  should  be  viewed  as  a 
necessary  but  preliminary  step  toward  the  development  of  detailed  procedures 
for  predicting  the  variables  of  concern  to  the  Social  Well-Being  account  of 
water- resource  planning. 

In  each  variable  discussion,  an  hypothesised  functional  cum>e  has  been 
Included.  This  curve  defines  the  beneficial  and  adverse  levels  of  the  vari- 
able according  to  a presumed  quality  index  (the  scale  value  of  1.0  represents 
optimum  variable  levels  and  0 represents  the  most  adverse  variable  levels). 
Because  social  well-being  is  a subjective  phenomenon,  the  precise  nature 
of  these  curves  is  a matter  of  subjective  professional  opinion.  Moreover, 
the  definition  of  what  is  beneficial  or  adverse  will  vary  for  different 


populations,  depending  on  their  preferences  and  may  vary  according  to  cer- 
tain conditions.  Therefore,  the  hypothesized  functional  curves  presented 
In  this  report  are  meant  to  serve  only  as  crude  indicators  reflecting  the 
authors'  interpretations  of  the  general  value  system  of  our  country's  pop- 
ulation. Findings  in  the  literature  have  aided  in  this  Interpretation. 

Also  Included  for  each  variable  discussion  is  a brief  listing  of 
references.  These  references  were  carefully  selected  to  help  the  planner 
understand  the  variable  measurements  Jhat  have  been  suggested  and  to  pro- 
vide information  on  additional,  more  sophisticated,  measurement  if  needed. 





REAL  INCOME  DISTRIBUTION 


For  the  Social  Well-Being  account,  the  major  concern  with  respect  to 
real  Income  distribution  is  who  will  benefit  from  the  economic  development 
that  might  be  generated  by  a water  project.  Studies  of  actual  impacts  of 
water  projects  have  shown  considerable  differences  In  economic  benefits  for 
people  having  different  sources  of  Income  (Shields,  1974).  The  Incomes  of 
some  people  In  a community  have  been  adversely  affected  by  income- generating 
water  projects,  while  the  incomes  of  others  in  the  same  community  have 
increased  substantially  (Mack,  1974;  Gold,  1974).  A water  project's  impact 
on  real  Income  of  individuals  and  families,  therefore,  should  be  compared  for 
all  substantial,  viable  population  groupings,  such  as  race,  ethnic,  age.  sex, 
and  Income 

The  major  variables  subsumed  under  the  real-income  distribution  classi- 
fication of  the  Social  Well-Being  account  include  factors  directly  affecting 
Income  differences,  such  as  labor-force  participation  and  factors  affecting 
the  buying  power  of  income,  such  as  costs  of  goods  and  services.  The 
variables  that  are  starred  in  Figure  2 are  those  thought  to  be  most  salient 
for  the  assessment  of  real  income  distribution. 


Personal  Income  Generated 
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Account : 


Social  Well-Being 


Category:  Real  Income  Distribution 

Subcategory:  Income  Opportunities 


Variable: 


.!Vrw>ui.'  '."v 


Definition  S Measurement  of  Baseline  Conditions 

Personal  income  generated  refers  to  the  changes  in  per  capita  and  family 
income  that  are  predicted  to  result  from  development  of  a water  resource  pro- 
ject. The  concern  is  with  income  that  might  accrue  directly  from  employment 
for  construction  and  operation  of  the  water- resource  project  and  with  income 
that  indirectly  accrues  as  the  result  of  businesses,  improved  property  values, 
and  other  income-generating  sources  that  accompany  water  project  development , 
such  as  that  of  a large  reservoir. 

These  income  increases  can  be  measured  by  the  following  measures  of  cen- 
tral tendency:  (1)  median  or  mean  per  capita  income,  and  (2)  median  or  mean 
family  income.  These  measures  can  be  obtained  from  secondary  demographic 
sources  and  can  be  used  with  reference  to  four  types  of  income:  (1)  gross 
personal  income,  (2)  disposable  personal  income  (income  after  tax  deductions), 
(3)  cost-adjusted  personal  income  (income  divided  by  the  consumer  price  index), 
and/or  (4)  discretionary  income  ( income  minus  necessary  expenses). 

Prediction  of  Impacts 

To  predict  the  impacts  of  a proposed  water  resource  project  on  these 
measures  of  income,  estimates  are  made  of  the  number  and  incomes  of  the  new 
jobs  that  will  be  generated  by  the  project  itself  and  by  businesses  that 
might  develop  as  a result  of  the  project.  Incomes  that  will  accrue  from 
business  profits,  the  sale  of  properties  in  the  area  of  the  project,  and  other 
such  sources  also  should  be  considered.  Short-term  versus  long-term  impacts 
should  be  distinguished.  The  former  will  result  from  jobs  generated  bv  con- 
struction of  the  water  project  and  from  immediate  changes  in  property  values 
that  the  planning  and  construction  of  the  water  project  might  precipitate. 

Hypothesized  JVic*  tionaJ  ftunv  .< 

A water  project  that  generates  jobs  is  likely  to  increase  the  median  and 
mean  per  capita  income  and  family  income  of  the  community  or  area  it  is  near. 
The  functional  curve  assumes  that  the  ideal  beneficial  impact  is  increased 
median  or  mean  incomes. 


MEDIAN  OR  MEAN  PER  CAPITA  OR  FAMILY  INCOME 


Remarks 


This  variable  might  also  be  considered  by  the  Regional  Development  (RPi 
account. 

Data  Sources 

Bureau  of  the  Census,  Census  of  the  Population,  I'Jxmwfvrt'er »\v  >'/  rhc 
IX'i'it  .’<if  t.'«;  iVeivnf  i .'n  .SVfvrfa,  '>Vrt  A-.'  . fu 

■ ,s\{f ■•••.',  County  and  City  Data  Book;  Bureau  of  Labor  Statistics, 

f :tive  .j’i.:  OBERS,*  Series  E. 

References 

Executive  Office  of  the  President,  Office  of  Management  and  Budget, 
A'ctu.’  ;»i.u'A:r.'!*e,  .V3.  Washington,  D.C.:  U.S.  Government  Printing 
Office,  1973.  Pp.  1 bl -87. 

Liu,  Ben-Chi  eh.  >'/  : :\’V  :"•!  .”.8.  .Vcfiv:\'7t  mm  .T.'vue, 

. ;>  V:  ,-t  , Washington,  D.C.:  Washington 

Environmental  Research  Center,  li.S.  Environmental  Protection  Agency, 
1975,  Pp.  54-8. 

Shryock,  Henry  S.,  Jacob  S.  Siegel,  and  Associates,  bktK\i# 

c;’  Washington,  D.C.;  U.S.  Bureau  of  the  Census, 

1975,  p.  367. 


* Office  of  Business  Analysis  and  Economic  Research  Service. 
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Account: 


Social  Well-Being 
Real  Income  Distribution 
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Subcategory:  Income  Opportunities 

Variable:  7>kvrv  Dtsyoveion 

Definition  & Measurement  of  Baseline  Conditi o ris 


Income  dispersion  refers  to  the  degree  to  which  income  is  dispersed  or 
concentrated  within  a given  population  or  population  grouping.  A measure- 
ment of  income  dispersion  that  can  frequently  be  obtained  from  secondary 
demographic  sources  is  quintile  i\:luee,  which  define  the  income  limits  or 
ranges  for  each  fifth  of  the  population.  Attention  generally  focuses  on  the 
lowest  or  highest  fifth  of  the  population  and  theshareof  the  population's 
aggregate  income  that  it  receives.  More  sophisticated  measurement  of  income 
dispersion  can  be  made  with  a U'tvna  aww  and  the  dint  Cenoentmtion 
(a  coefficient  of  concentration)  or  .'VivVjn'o  "i>uiejt  of  oonoentKition, " 
Instructions  for  calculating  the  Lorenz  Curve  and  its  corresponding  statis- 
tics are  presented  in  U.S.  Bureau  of  the  Census  (Shryock  et  al.,  1975)  and 
Duncan  (1957).  These  statistics  are  generally  used  with  reference  to  gross 
family  incomes  but  could  also  be  used  with  reference  to  disposable  personal 
income,  cost-adjusted  personal  income,  or  discretionary  income.  (See  dis- 
cussion of  :>.w-v  denewteJ.  ") 


Income  dispersion  can  also  be  measured  by  calculating  differences  in 
incomes  among  all  viable,  substantial  population  groupings  for  which  income 
might  be  unequally  generated  by  a given  water-resource  project.  Examples  of 
such  population  groupings  include  various  race  and/or  ethnic  groups,  age,  sex, 
residence  groupings  and  population  groupings  having  different  sources  of 
income  (e.g.,  wage-salary  workers,  snail  business  owners,  farmers,  etc.), 
data  are  frequently  reported  separately  for  these  groups.  Differences  in 
following  indexes  of  central  tendency  can  be  calculated:  (1)  ••k'dian  ;v>* 

.v: inoivv,  and  (2)  ftrtiiu  :'>v. Two  additional  recommended 


Income 

the 


measures  are:  (3)  man  or  dian  family  inoone 
i noom  in  the  firrily,  and  (4)  the  pawnUtoe  of  ftni ! ice  in  jvtvrty. 

The  foregoing  median  measures  can  be  used  with  reference  to  four  types  of 
income:  (1)  ,;nw  $\'nso>hj!  ino one,  (2)  rvivouiiJ  inoom,  (3) 

<\'st-Ktijui*ted  rei'ae'ui!  inoone,  and/or  (4)  disoret :on.uy  (see  discussion 

of  "Peivt'rvi.'  in.wv  u,  n,'!\:ted.  ”)  Poverty  families  can  be  determined  by  a 
poverty  index  used  by  the  Bureau  of  Census  and  the  Office  of  Economic  Oppor- 
tunity which  divides  a family's  total  gross  income  by  the  estimated  income 
needed  to  sustain  a typical  family  of  its  size,  age  composition,  and  residence 
(region  of  U.S.,  metropolitan  or  nonmetropolitan,  farm  or  nonfarm). 


Prediction  of  Impacts 


To  predict  impacts  of  a proposed  water  project  on  the  foregoing  indi- 
cators of  income  dispersion,  estimates  are  made  of  the  number  and  require- 
ments of  new  jobs  which  will  be  generated  by  the  project.  These  estimates 
are  then  considered  in  conjunction  with  the  approximate  proportion  of  the 
various  population  groupings  that  will  be  eligible  for  the  new  jobs  and  the 
wages  or  salaries  which  might  then  accrue  to  these  population  groupings  from 
the  new  jobs. 


1 


Hypothesized  Functional  Curve  6 Rationale 
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Whether  a water  project  will  increase  or  decrease  income  dispersion 
will  depend  on  the  baseline  conditions  with  reference  to  income  dispersion 
as  well  as  on  the  nature  of  the  water  project  and  the  wage/salary  levels  of 
the  jobs  that  it  generates.  Given  a baseline  condition  of  relatively  con- 
centrated incomes,  whereby  the  lower  fifth  of  the  population  accrues  much 
lower  incomes  than  the  top  echelons  of  the  population  or  a particular  ethnic, 
residence  or  other  type  grouping  has  much  higher  median  incomes  than  the 
remainder  of  the  population,  a water  project  which  generates  higher  paying 
jobs  for  the  lower  income  population  is  likely  to  increase  income  dispersion. 

Remarks 

The  variable  of  income  dispersion  is  essential  to  answer  the  question 
of  who  benefits  from  economic  development  resulting  from  a water  project. 

A water  project's  impact  on  income  dispersion  is  indirect  via  the  jobs  that 
the  project  helps  to  generate.  Consequently,  changes  in  income  dispersion 
are  contingent  on  changes  in  business  patterns  and  labor-force  character- 
istics. Furthermore,  the  variable  of  income  dispersion  interacts  with  other 
economic  variables,  such  as  taxes  and  income  expenditures,  to  effect  changes 
in  real  income  distribution. 

Data  Sources 

Bureau  of  the  Census,  Census  of  the  Population,  Characteristics  of  the 
Population;  Current  Population  Reports,  Scries  P-SO,  SS,  SR,  RC;  Public 
Use  Sample  Tapes;  County  and  City  Data  Book;  Bureau  of  Labor  Statistics, 
Consumer  Expenditures  and  Income;  OBERS,  Series  E (allows  for  residence 
comparisons  only). 
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Account:  Social  Well-Being 

Category:  Real  Income  Distribution 

Subcategory:  Labor-Force  Characteristics 
Variable:  Economic  Activity  of  the  Population 

Definition  & Measurement  of  Baseline  Conditions 


The  "economically  active"  population  is  defined  as  all  persons  who 
furnish  the  supply  of  labor  for  economic  production.  It  includes  the 
employed  and  unemployed  (i.e.,  persons  who,  during  a given  period,  were 
not  working  but  who  were  seeking  gainful  employment).  The  "not  economically 
active  population"  is  comprised  of  all  persons  not  gainfully  employed  or 
seeking  employment  including  recipients  of  income  from  investments,  pensions, 
etc.,  and  persons  who  receive  public  aid  or  private  support. 

Data  about  the  economic  activity  of  a population  can  usually  be  obtained 
from  secondary  demographic  sources.  Two  specific  indicators  of  economic 
activity  of  a population  that  are  especially  relevant  to  social  well-being 
are:  (1)  labor- force  participation  rates , and  (2)  unemployment  rates.  Labor- 
force  participation  rates  are  calculated  as  either  (a)  the  number  of  economi- 
cally active  persons  as  percent  of  the  total  population  (termed  the  "crude 
labor-force  participation  rate"),  or  (b)  the  number  of  economically  active 
persons  as  percent  of  the  total  working-age  population.  Unemployment  rates, 
on  the  other  hand,  are  expressed  as  the  percentage  of  an  economically  active 
population  which  is  not  gainfully  employed.  Additional  measures  of  employ- 
ment which  are  meaningful  to  social  well-being  are  (3)  the  proportion  under- 
employed, which  refers  to  the  proportion  of  the  economically  active  popula- 
tion who  perform  less  than  the  amount  of  gainful  work  than  they  would 
normally  be  able  and  willing  to  perform,  and  (4)  the  ratio  of  employed  persons 
to  the  total  population. 

Two  of  the  foregoing  indicators  of  economic  activity  tend  to  vary  signifi- 
cantly among  population  groupings:  unemployment  and  underemployment  rates. 

In  addition  to  measuring  these  rates  for  the  population  as  a whole,  group  dif- 
ferences in  unemployment  and  underemployment  rates  should  be  ascertained  with 
respect  to  all  viable,  substantial  population  groupings. 

Prediction  of  Impacts 

Prediction  of  a water  project's  impact  on  the  foregoing  indicators  of 
economic  activity  of  a population  requires  estimates  of  the  number  and 
requirements  of  jobs  that  will  be  generated  by  the  project.  Job  require- 
ments must  then  be  compared  with  the  educational  and  other  qualifications  of 
persons  comprising  the  unemployed  and  underemployed  to  determine  if  these 
persons  would  be  eligible  for  the  jobs  generated  by  the  water  project.  In 
addition,  one  must  consider  population  and  labor-force  increases  which  are 
projected  to  result  from  the  water  project. 


The  indicators  of  economic  activity  are  expected  to  increase  if  a water 
project  generates  jobs  for  persons  previously  unemployed  and  if  the  project 
does  not  precipitate  an  influx  of  retired  persons,  welfare  recipients,  or 
other  persons  who  would  not  be  classified  "economically  active."  Beneficial 
impacts  are  assumed  to  accrue  from  higher  economic  activity  of  a population. 

Remarks 

The  foregoing  indicators  of  economic  activity  of  a population  represent 
opportunities  for  self-support.  Such  opportunities  improve  the  social  as 
well  as  the  economic  health  of  a conmunity  and  its  members  by  maximizing 
independence  and  self-reliance.  A water  project's  impact  on  economic  activ- 
ity of  a population  is  via  the  jobs  and  businesses  that  the  project  helps  to 
generate  and  the  population  increases  that  it  encourages.  A population's 
economic  activity,  in  turn,  determines  personal  incomes  and  their  dispersion. 

Data  Sources 

County  and  City  Data  Book;  Bureau  of  the  Census,  Census  of  the  Population, 
Characteristics  of  the  Population;  Current  Population  Reports,  Series 
P-50,  57,  59;  Bureau  of  Labor  Statistics,  Employment  and  Earnings;  Bureau 
of  Employment  Security;  U.S.  Manpower  Administration;  state  employment 
commissions. 
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Account: 


Social  Well-Being 
Category:  Real  Income  Distribution 

Subcategory:  Labor-Force  Characteristics 
Variable : Occupational  Distribution 

Definition  & Measurement  of  Baseline  Condi ti ons 


Occupational  distribution  refers  to  differences  among  population 
groupings  with  respect  to  their  concentrations  in  certain  occupational 
categories.  A simple  but  useful  categorization  scheme  reported  in  Census 
publications  is: 

White-collar  workers 

Professional,  technical,  and  kindred  workers 
Managers  and  administrators,  except  farm 
Sales  workers 

Clerical  and  kindred  workers 

Blue-collar  workers 

Craftsmen  and  kindred  workers 
Operatives,  except  transport 
Transport  equipment  operatives 
Laborers,  except  farm 

Farm  workers 

Farmers  and  farm  managers 
Farm  laborers  and  farm  foremen 

Service  workers 

Service  workers,  except  private  household 
Private  household  workers 

Median  wages  or  salaries  for  these  occupational  categories  are  presented  in 
demographic  publications. 

Percentage  distributions  among  these  categories  can  be  calculated  for 
the  economically  active  persons  of  each  population  grouping.  These  percen- 
tage distributions  of  the  various  population  groupings  can  then  be  compared. 

An  example  of  the  kind  of  occupational  differences  between  population 
groupings  which  one  might  expect  to  find  is  the  concentration  of  blacks  in 
lower  prestige,  lower  paid  blue-collar  (operatives  or  laborers)  and  service 
(private  household  workers)  categories  and  the  concentration  of  whites  in 
white-collar  and  the  higher  prestige  blue-collar  (craftsmen  and  kindred) 
categories. 

Prediction  of  Impacts 

Assessment  of  a water  project's  impact  on  occupational  distribution 
requires  estimates  of  the  number,  kind,  and  requirements  of  new  jobs  which 
will  be  generated  by  the  project.  The  jobs  that  will  be  generated  will  vary 
by.  the  type  and  size  of  the  water  project.  These  job  requirements  are  then 
compared  with  the  qualifications  of  the  economically  active  persons  of  specific 


population  groupings  to  determine  If  the  new  job  market  generated  by  the 
water  project  might  precipitate  shifts  to  higher  prestige,  higher  paying 
occupations. 
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Hypothesised  Functional  Curve  National* 


OCCUPATIONAL  DISTRIBUTIONS  AMONG 
POPULATION  GROUPINGS 


Beneficial  Impacts  are  assumed  to  accrue  from  similar  occupational 
distributions  of  various  population  groupings. 

Remarks 

Occupational  distribution  is  the  major  determinant  of  income  distri- 
bution. Therefore,  a water  project's  effect  on  occupational  distribution 
can  have  a substantial  impact  on  real  income  distribution. 

Data  Sources 

Bureau  of  the  Census,  Census  of  the  Population,  Chaiuoteri sties  of  the 
Population;  ihirrent  Population  Keports;  Special  Seports,  Series  t 

7A  Occupational  Chanoterist  to* , '!*  (\\nq\:t  ion  by  Namings  ana  Pduoat  ion; 
Public  Use  Sample  Tape*;  Bureau  of  Labor  Statistics,  Krtploincnt  ana' 
Namings;  U.S.  Manpower  Administration. 
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Account:  Social  Well-Being 

Category:  Real  Income  Distribution 

Subcategory:  Income  Expenditures 
Variable:  Major  Consumer  Expenditures 

Definition  & Measurement  of  Baseline  Conditions 


The  following  types  of  consumer  expenditures  may  increase  or  decrease 
as  the  result  of  a water  project:  (1)  recreation,  (2)  education,  (3)  housing, 
(4)  food , (5)  personal  insurance,  (6)  transportation,  (7)  medical  care, 

(8)  alothing.  The  measure  of  these  expenditures  which  is  most  meaningful  to 
real  income  distribution  is  their  amount  as  a percent  of  disposable  family 
income.  These  data  can  be  obtained  from  secondary  demographic  sources  for 
various  income  groupings. 

Prediction  of  Impacts 

Consumer  costs  of  goods,  services,  housing,  and  other  needs  are  dependent 
on  numerous  economic  factors  which  might  be  affected  by  a water  project.  Such 
factors  Include  changes  In  land  values,  transportation  of  goods,  availability 
of  housing  to  accommodate  population  Increases  or  relocations,  labor  demands 
and  supplies,  etc.  Impacts  on  these  economic  factors  should  be  assessed 
In  the  Regional  Development  account.  The  task  for  the  Social  Well- 
Being  account  Is  to  estimate  how  these  changing  economic  factors  will  affect 
major  expenditures  and  the  abilities  of  families  of  various  income  levels 
to  meet  these  expenses.  Impacts  of  these  changing  expenses  on  real  income 
distribution  can  be  measured  further  by  estimating  changes  in  cost-adjusted 
incomes  or  discretionary  incomes  and  by  recalculating  income  inequalities 
and  income  dispersion  based  on  these  income  estimates.  See 
"Income  Dispersion. " 

Hypothesised  Functional  Curve  a'  Rationale 


FAMILY  INCOME 
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The  functional  curve  assumes  that  beneficial  impacts  on  real  income  dis- 
tribution accrue  from  decreases  in  consumer  expenditures  as  a percent  of  dis- 
posable family  income  for  all  population  segments.  These  beneficial  effects 
will  occur  as  a result  of  decreases  in  consumer  expenditures  and/or  increases 
in  disposable  family  income. 


Remarks 


"Real"  income  is  a function  of  income  and  the  costs  of  goods  and  services. 
It  is  possible  that  a water  project  might  increase  expenditures  more  than 
income  for  some  segments  of  a population,  thereby  decreasing  their  "real  in- 
come" and,  consequently,  their  living  standards. 


Data  Sources 


Bureau  of  Labor  Statistics,  Expenditures  and  Income;  Bureau  of  Economic 
Analysis,  The  National  Income  and  Product  Accounts  of  the  United  States; 
Survey  of  Current  Business;  the  Federal  Reserve  System,  Survey  of  Finan- 
cial Characteristics  of  Consumers. 
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Executive  Office  of  the  President,  Office  of  Management  and  Budget, 
Social  Indicators , 1973.  Washington,  D.C.:  U.S.  Government  Printing 
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Subcateqory:  Income  Expenditures 


Variable: 


Taxes 


Definition  & Measurement  of  Baseline  Conditions 

Property,  or  real -estate,  taxes  are  the  kind  of  taxes  most  frequently 
measured  in  social  well-being  impact  studies.  City,  county,  or  other  areal 
property  tax  rates  and  property  valuation  levels  can  be  obtained  from  district 
tax  assessors  and  collectors. 

Prediction  of  Impacts 

Changes  in  tax  rates  and  property  valuation  levels  are  contingent  on 
two  primary  factors:  (1)  a tax  district's  needs  for  tax  revenues,  and  (2) 
its  tax  bases.  To  predict  needs  for  tax  revenues,  one  must  estimate  changes 
in  a population's  size  and  characteristics  and  the  changing  demands  for  govern- 
ment services.  Measurement  of  the  former  is  delineated  in  the  "Other  Popula- 
tion Characteristics"  category  of  the  Social  Well-Being  account.  See  variables 
relating  to  community  services  and  institutions  to  determine  the  changing 
demands  for  government  services. 

Tax  bases  should  be  considered  in  the  Regional  Development 
account,  because  they  are  contingent  on  the  numerous  factors  which  contribute 
to  an  area's  economic  growth.  Specifically,  property  tax  bases  are  the  valua- 
tion of  lands  and  other  taxable  properties.  Other  tax  bases  are  important  to 
the  extent  that  the  tax  revenues  that  they  provide  are  adequate  to  meet  the 
needs  for  tax  revenues,  thereby  reducing  the  need  to  increase  property  tax 
rates. 

The  task  with  reference  to  real  income  distribution  is  to  determine  how 
changing  tax  rates  will  affect  disposable  family  incomes  of  various  popula- 
tion segments.  This  can  be  done  by  recalculating  Income  Dispersion  based  on 
these  estimates  of  disposable  income. 

Hypothesised  Functional  Curve  <8  Rationale 


PROPERTY  TAXES  AS  PERCENTAGE  OF 
DISPOSABLE  FAMILY  INCOME 


The  functional  curve  assumes  that  beneficial  impacts  on  a community 
and  its  members  accrue  from  moderate  tax  rates  and  property  valuations. 

Remarks 

Previous  social  impact  assessments  have  shown  increased  property  taxes 
to  penalize  some  population  segments,  such  as  ranchers,  more  than  others 
(Gold,  1974;  Hogg  and  Smith,  1970).  A water  project  which  increases  land 
values  and  the  need  for  tax  revenues  might  increase  such  inequities  in 
taxation  and,  consequently,  in  “real"  income. 

Data  Sources 

District  tax  assessors  and  collectors. 
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LIFE,  HEALTH.  AND  SAFETY 


The  life,  health,  and  safety  classification  of  the  Social  Well-Being 
account  is  concerned  with  aspects  of  health,  mortality,  and  safety  of  indi- 
viduals, their  families,  and  their  property  which  might  be  affected  by  a 
water  project.  Subsumed  under  this  classification  is  the  quality  of  health 
and  safety  protection  provided  by  a community's  institutions  as  well  as  popu- 
lation characteristics  of  morbidity  and  mortality.  The  reader  will  notice 
in  this  section  a change  of  emphasis  from  individual  to  collective  indica- 


The  social  well-being  indicators  presented  in  this  section  should  be 
investigated  for  the  connunity  in  general  and  for  all  viable,  substantial 
population  groupings  whose  life,  health,  and  safety  might  be  differentially 
affected  by  a water  or  related  land -management  project. 

The  starred  variables  in  Figure  3 are  the  indicators  of  life,  health, 
and  safety  deemed  most  salient  for  social  well-being  impact  assessment. 
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Subcategory : Personal  Health  & Safety 

Variable:  Risk  of  Injui'ies 

Definition  & Measurement  of  Baseline  Conditions 


The  two  most  frequently  cited  social  well-being  indicators  with  reference 
to  risk  of  injury  are:  (1)  incidence  of  injuries  requiring  medical  attention, 
and  (2)  incidence  of  deaths  due  to  injuries.  These  indicators  are  usually 
reported  in  secondary  demographic  sources  as  the  number  of  injuries  or  deaths, 
respectively,  per  100  persons  in  the  population.  These  measures  are  generally 
reported  separately  for  (a)  accidental  injuries,  and  (b)  nonaccidental  injuries 
as  the  result  of  assaults.  In  addition,  these  statistics  are  frequently  repor- 
ted separately  by  classifications  of  cause  of  injury  (i.e.,  natural  disasters 
such  as  floods  or  water  transportation  accidents). 

Prediction  of  Impacts 

Prediction  of  a water  project's  impact  on  risk  of  injury  requires  the 
following  estimates: 

(a)  estimated  reduction  in  the  number  of  accidental  injuries  and  deaths 
which  will  occur  as  a result  of  a project's  control  of  natural 
disasters,  such  as  floods; 

(b)  estimated  increases  or  decreases  in  the  numbers  of  injuries  and 
deaths  which  will  occur  as  a secondary  impact  of  a water  project 
via  its  primary  impact  on  population  density/dispersion  (sources  of 
injuries  which  vary  positively  with  population  density  are  motor 
vehicle  accidents); 

(c)  estimates  of  the  number  of  injuries  and  deaths  which  are  likely 

to  occur  as  the  result  of  the  project's  construction,  maintenance, 
and  usage. 

Hypothesized  Functional  Curve  a Rationale 


DUE  TO  INJURIES  PER  100  PERSONS 
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Beneficial  impacts  are  identified  as  decreases  in  the  incidence  of 
injuries  requiring  medical  attention  and  in  the  incidence  of  injuries 
causing  death. 

Remarks 


The  evaluation  of  a water  project's  impact  on  risk  of  injury  will  differ 
depending  on  the  time  interval  and  unit  of  analysis  (e.g.,  community  or  region) 
specified  for  impact  assessment.  Regarding  the  former,  injuries  which  occur 
as  the  result  of  project  construction  will  be  short-term  impacts  and,  thus, 
irrelevant  to  long-run  predictions.  With  regard  to  unit  of  analysis,  a pro- 
ject might  increase  population  density  and,  consequently,  increase  the  incidence 
of  injuries  in  certain  communities  or  areas  of  a region  but  disperse  the  popu- 
lation and,  consequently,  decrease  the  incidence  of  injuries  in  the  region  as 
a whole. 

The  indicators  of  incidence  of  injuries  and  incidence  of  deaths  due  to 
injuries  can  be  differentially  affected  by  the  same  water  project.  For  example, 
a project  might  increase  the  incidence  of  injuries  requiring  medical  attention 
but  decrease  the  number  of  injuries  causing  death. 

Data  Sources 


U.S.  Public  Health  Service,  U.S.  National  Center  for  Health  Statistics, 

Vital  a'  Health  Statistics;  Vital  Statistics-Si'ecial  Reports;  Monthlu 
Vital  Statistics  Reverts;  Metropolitan  Life  Insurance  Company, 
Statistical  Bulletin;  state  and  county  health  departments. 
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Category: 
Subcategory : 
Variable: 
Definition  & 


Personal  Health  & Safety 

Morbidity 

Measurement  of  Baseline  Conditions 


The  two  indicators  of  morbidity  most  salient  to  impact  assessment  of 
water  projects  are:  (1)  incidence  of  neu  cases  of  diseases  reported  during 
a specified  time  period ; and  (2)  incidence  of  deaths  due  to  diseases.  These 
indicators  are  usually  reported  in  secondary  demographic  sources  as  the 
number  of  new  reports  of  diseases  or  deaths  per  100  persons  in  the  popula- 
tion. The  indicators  should  be  ascertained  for  all  disease  types  whose 
incidence  might  be  reduced  by  a given  water  project.  For  example,  diseases 
caused  by  (a)  disease-carrying  insects  and  related  pathological  factors; 

(b)  concentration  and  exposure  to  water  and  air  pollution;  and  (c)  inade- 
quate nutrition  levels.  A third  meaningful  index  of  morbidity  is  length  of 
illness;  however,  this  is  less  often  reported  in  secondary  demographic 
sources. 

Prediction  of  Impacts 

The  following  factors  should  be  considered  in  predicting  a water  pro- 
ject's impact  on  the  incidence  of  these  diseases: 

(a)  the  project's  capability  to  reduce  conditions  which  aid  the 
breeding  of  disease-carrying  insects; 

(b)  the  project’s  capability  to  reduce  the  concentrations  of  water 
and  air  pollution,  the  areal  scope  of  such  pollution,  and  the 
exposure  of  dense  population  areas  to  such  pollution; 

(c)  the  project's  capability  to  improve  conditions  necessary  to 
provide  a year-round  consumer  choice  of  foods  (e.g.,  by  aiding 
irrigation  of  crop  lands,  by  providing  waterways  for  food 
transport,  etc.). 

Hypothesized  Functional  Curve  & Rationale 
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Beneficial  impacts  are  identified  as  reduction  in  the  incidence  of 
diseases  and  deaths  due  to  diseases.  The  functional  curve  assumes  that 
the  quality  of  social  well-being  drops  quickly  after  a certain  morbidity 
level . 

Remarks 

The  unit  of  analysis  to  be  used  for  most  of  the  morbidity  assess- 
ments should  represent  the  scope  of  population  that  is  likely  to  be 
affected  by  the  disease.  However,  Principals  and  Standards  suggests 
that  a project's  impact  on  nutrition  be  assessed  in  terms  of  national 
nutritional  levels. 

Data  Sources 

U.S.  Public  Health  Service,  U.S.  National  Center  for  Health  Statistics, 

Vital  and  Health  Statistics,  Series  10  S 11;  Vital  Statistics  - Special 
Reports;  Monthly  Vital  Statistics  Reports;  Findings  of  Health  <£  Exami- 
nation Survey;  U.S.  Public  Health  Service,  Center  for  Disease  Control, 
Morbidity  & Mortality  Weekly  Report,  and  its  supplements;  U.S.  Depart- 
ment of  Agriculture,'  National  Food  Situation. 
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Account:  Social  Well-Being 

Category:  Life,  Health,  !>  Safety 

Subcategory:  Personal  Health  & Safety 

Variable:  Mortality 

Definition  & Measurement  of  Baseline  Conditions 

The  concern  here  is  with  indicators  of  the  effects  a water  project  will 
have  on  general  mortality  levels  in  a given  population.  Three  useful  mortal- 
ity indicators  are:  (1)  tho  onuir  .v.i e>t  r. • /.>»•  the  Ion;  (?)  the 

,(«m th  i urv,-  and  (3)  / i j\-  <\vpoo  tansy. 

The  crude  death  rate  is  the  mortality  Indicator  most  frequently  cited 
in  secondary  demographic  sources.  It  (s  measured  by  the  number  of  deaths 
in  a year  per  1,000  persons  in  the  population.  Often  the  crude  death  rate 
is  calculated  separately  for  different  age,  race,  and  sex  groupings. 

If  reported  for  a population,  the  exogenous  death  rate  is  more  relevant 
than  the  crude  death  rate  to  impact  assessment,  because  it  refers  specifi- 
cally to  those  deaths  which  might  be  prevented  in  the  future  by  technologi- 
cal advances,  such  as  by  a water  project.  The  exogenous  death  rate  is 
measured  by  the  number  of  deaths  per  1,000  persons  which  are  caused  by  envi- 
ronmental or  external  causes  (as  distinguished  from  endogenous  causes  such 
as  genetic  deficiencies,  prenatal  complications,  or  the  birth  process). 

Life  expectancy  refers  to  "the  expected  number  of  years  to  be  lived, 
on  the  average"  (U.S.  Bureau  of  the  Census  (Shryock  et  al.,  1975)).  Various 
life  expectancy  measures  are  available,  but  the  most  frequently  used  measures 
are  (a)  the  expectation  of  life  at  birth,  and  (b)  the  median  age  at  death  for 
various  birth  cohorts. 

Prediction  of  Impacts 

Prediction  of  impacts  of  a water  project  on  these  indicators  of  mortal- 
ity levels  requires  projections  of  how  much  the  project  will  reduce  or 
increase  deaths  caused  by  Injuries,  infectious  diseases,  or  pollution-related 
health  disorders  (see  "Kirk  .</  Injuria#"  and  "Morbidity") . 

Hypothoaiaod  fttnot  iotuil  .\J  Hot  u>n, 

Beneficial  impacts  are  identified  as  decreases  in  crude  or  exogenous 
death  rates  and  as  Increases  in  life  expectancy. 
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Remarks 


The  general  indicators  considered  here  should  reflect  the  total  effect 
a water  project  is  projected  to  have  on  a population's  level  of  mortality 
because  of  the  project's  control  of  natural  disasters,  its  reduction  of 
pollution  and  conditions  which  breed  disease-carrying  insects,  its  precip- 
itation of  population  density  or  dispersion,  etc. 

Data  Sources 

County  and  City  Data  Book;  U.S.  Department  of  Health,  Education,  and 

Welfare,  Vital  Statistics  of  the  United  States;  Public  Health  Service, 
National  Center  for  Health  Statistics,  Vital  and  Health  Statistics; 
Vital  Statistics — Special  Reports;  Monthly  Vita!  Statistics  Reports; 
Metropolitan  Life  Insurance  Company,  Statistical  Bulletin. 
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Account:  Social  Well-Being 

Category:  Life,  Health,  & Safety 

Subcateqory:  Institutional  Protection 

Variable:  Adequacy  of  Medica l Facilities  and  Personnel 

Definition  and  Measurement  of  Baseline  Conditions 


The  adequacy  of  medical  care  in  a conmunity  or  other  defined  area  is 
determined  by:  (1)  the  supply  of  health-care  personnel  and  facilities;  and 
(2)  the  accessibility  of  these  personnel  and  facilities . 

Data  regarding  the  supply  of  health-care  personnel  and  facilities  can 
be  obtained  from  secondary  demographic  sources  or  from  local  medical  asso- 
ciations, Chambers  of  Cortmerce,  etc.  The  most  relevant  data  with  reference 
to  medical  personnel  are  the  ratios  of  physicians,  dentists,  and  registered 
nurses  to  the  total  population.  These  statistics  with  reference  to  physicians 
are  frequently  reported  separately  by  type  of  practice  or  specialization 
(e.g.,  general  practice,  internal  medicine,  pediatrics,  psychiatry,  etc.). 

The  most  relevant  data  with  reference  to  health-care  facilities  are  the 
ratios  of  hospital  beds  to  the  population  (often  expressed  as  the  number 
of  hospital  beds  per  1,000  population).  These  data  are  reported  separately 
for  large  population  areas  by  type  of  hospital  (e.g.,  short-term  general, 
long-term  general  and  special,  psychiatric,  tuberculosis,  etc.).  The 
adequacy  of  the  supplies  of  both  health-care  personnel  and  facilities  can 
be  assessed  by  comparing  the  supply  ratios  for  the  conmunity  or  area  of 
study  to  the  corresponding  supply  ratios  for  the  nation  or  state  as  a 
whole. 

The  accessibility  of  physicians,  dentists,  and  hospitals  in  a com- 
munity is  generally  measured  in  terms  of:  (a)  locational  accessibil ity-- 
dispersion  of  doctors'  and  dentists'  offices  and  hospitals  throughout  the 
community  and/or  public  transportation  access  to  these  locations;  and  (b) 
economic  accessibil ity--doctors ' , dentists',  and  hospital  fees  and  the 
capability  of  families  to  pay  these  fees.  Data  regarding  locational  acces- 
siblity  can  be  obtained  by  field  observation,  but  determination  of  economic 
accessibility  may  require  surveys  of  the  families  or  a combination  of  sur- 
vey and  field-observation  techniques. 

Prediction  of  Impacts 

The  impact  of  a water  project  on  adequacy  of  medical  care  in  a conmunity 
or  other  defined  area  is  secondary  via  its  primary  impact  on  population  size 
and  population  density/dispersion.  Consequently,  prediction  of  impacts  on 
adequacy  of  medical  care  requires  projections  of  population  increases  ana 
changes  in  ecological  placement.  Estimates  should  then  be  made  of  what  in- 
creases in  medical  services  are  necessary  to  provide  adequate  supplies,  acces- 
siblity,  and  quality  medical  care  for  the  population.  One  should  also  con- 
sider the  ability  of  the  community,  which  is  not  necessarily  traceable  to  a 
water  project,  to  attract  the  medical  personnel  needed  to  accommodate  popu- 
lation influx.  For  example,  communities  in  or  adjacent  to  metropolitan  areas 
are  more  likely  to  attract  medical  personnel  than  are  remote  rural  areas. 
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Hypothesised  Functional  Curve  A’  Rationale 


MEDICAL  FACILITIES  AND  PERSONNEL 


Beneficial  effects  are  assumed  to  accrue  from  adequate  supplies  of 
health-care  personnel  and  facilities,  accessibility  of  these  personnel  and 
facilities  to  all  population  groupings,  and  high-quality  health  care  services. 

Remarks 


The  influx  of  construction  workers  and  others  connected  with  a water 
project's  construction  may  create  short-term  demands  which  strain  a com- 
munity's existing  medical  services.  If  medical  services  are  expanded  to 
meet  this  temporary  need  and  if  the  population  decreases  after  project  con- 
struction is  completed,  the  community  may  be  faced  with  underutilized  but 
costly  services  which  precipitate  higher  taxes. 

Data  Sources 


U.S.  National  Center  for  Health  Statistics,  Health  Resource  Statistics ; 
American  Medical  Association,  Distribution  of  Physicians  in  the  U.S.; 
Reference  Data  on  Profile  of  Medical  Practice ; American  Dental  Associa- 
tion, Inventory  of  Registered  Nurses;  American  Hospital  Association, 
Hospitals,  Guide  Issue;  Hospital  Statistics;  Hospitals,  A County  iind 
Metropolitan  Area  Data  Book;  State  and  Local  Medical,  Dental,  and  Nurses 
Associations;  Field  Observation;  Surveys. 
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Social  Well-Being 
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Subcategory:  Institutional  Protection 
Variable:  Adequacy  of  Protection  Against  Crime 

Definition  & Measurement  of  Baseline  Conditions 

Indicators  for  determining  adequacy  of  protection  against  crime  are: 
(1)  crime  rates , (2)  crime  victimization  rates , (3)  lau  enforcement  employ- 
ment and  expenditures.  These  indicators  for  the  community  being  studied 
should  be  compared  with  like  indicators  for  communities  of  comparable  size. 

Crime  rates  are  measured  by  the  number  of  criminal  offenses  known  to 
police  in  relation  to  the  population  size.  For  large  areas,  these  statis- 
tics are  expressed  as  offenses  per  100,000  population.  These  statistics 
are  calculated  separately  by  class  or  type  of  crime.  For  example: 

Violent  Crime 
Murder 

Forcible  Rape 
Robbery 

Aggravated  Assault 

Property  Crime 
Burglary 
Larceny-Theft 
Motor  Vehicle  Theft 

Victimization  rates  of  crimes  against  persons  are  frequently  measured 
as  the  number  of  persons  victimized  by  crime  per  1,000  persons  in  the  popu- 
lation. These  are  generally  reported  for  the  population  as  a whole  and 
separately  by  race  and  sex.  These  victimization  rates  are  also  reported 
separately  by  types  of  crime  (e.g.,  rape,  robbery  with  injury,  robbery 
without  injury,  etc.).  Victimization  rates  of  crimes  against  households 
and  businesses  are  calculated  similarly  (rates  per  1,000  households  and 
per  1,000  business  establishments)  by  type  of  crime.  The  statistics  are 
reported  for  the  population  in  general  and  separately  for  households  and 
businesses  having  certain  characteristics  (e.g.,  income,  age,  and  race  of 
head  of  household) . 

Law  enforcement  employment  and  expenditures  refers  to  amounts  for 
(a)  police  protection,  and  (b)  corrections.  For  social  impact  studies  on 
a local  level,  the  major  concern  is  with  police  protection.  Measures  of 
law  enforcement  employment  and  expenditures  for  police  protection  that 
frequently  are  reported  in  secondary  demographic  data  sources  are  the  num- 
ber of  policemen  and  amount  of  expenditures,  respectively,  per  1,000  pop- 
ulation. 
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Prediction  of  Impacts 

The  impact  of  a water  project  on  adequacy  of  protection  against  crime 
may  be  secondary  via  its  primary  impact  on  population  size  and  population 
density/dispersion.  A water  project  that  provides  recreation  will  also 
affect  the  need  for  protection  of  its  users.  Projections  should  be  made  of 
population  size,  dispersion,  and  composition  (race,  age,  sex,  composition, 
etc.)  within  the  community.  Projections  of  future  crime  rates  and  crime 
victimization  rates  can  be  estimated  from  the  rates  characterizing  communi- 
ties of  similar  size,  density,  and  composition  as  the  projected  population 
of  the  study  community.  Likewise,  needs  for  police  protection  personnel 
and  expenditures  can  be  estimated  from  the  amounts  used  in  communities 
similar  to  the  projected  population. 

Hypothesized  Functional  Cuive  JS  Rationale 


Beneficial  effects  are  defined  as  low  crime  rates  and  crime  victimi- 
zation rates.  Beneficial  effects  also  are  generally  assumed  to  accrue 
from  higher  numbers  of  policemen  and  greater  amounts  of  expenditures  per 
1,000  population.  However,  it  is  assumed  that  these  amounts  for  adequate 
police  protection  and  corrections  will  peak  at  a certain  point  and  that 
excesses  beyond  this  point  will  accrue  additional  costs  with  no  additional 
benefits  to  a community. 

Remarks 

The  population  influx  due  to  project  construction  may  differ  in  size, 
density,  and  composition  from  the  population  influx  expected  after  the 
water  project  Is  operational . Consequently,  short-term  and  long-term  impacts 
on  adequacy  of  protection  against  crime  should  be  assessed  separately. 
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Data  Sources 

U.S.  Federal  Bureau  of  Investigation,  Uniform  Crime  Reports  for  the 
United  States;  U.S.  Law  Enforcement  Assistance  Administration  and 
U.S.  Bureau  of  the  Census,  Expenditure  and  Employment  Data  for  the 
Criminal  Justice  System;  U.S.  Bureau  of  the  Census,  Government 
Finances;  Public  Employment;  U.S.  Law  Enforcement  Assistance  Admin- 
istration, Cidmi.nal  Victimisation  in  the  United  States;  State  and 
local  law  enforcement  agencies. 
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OPPORTUNITIES  AND  OTHER  COMMUNITY  SERVICES 


39 


This  classification  of  the  Social  Well-Being  account  refers  to  major 
services  that  are  or  need  to  be  provided  in  a community.  Recreational 
opportunities  are  likely  to  be  directly  affected  by  some  types  of  water 
projects,  whereas  educational,  cultural,  and  other  kinds  of  services  may  be 
secondarily  affected  via  the  population  influx  generated  by  a water  project. 
This  population  influx  will  create  a need  for  community  services.  A project 
may  also  affect  the  economic  capability  of  a community  to  provide  these 
services.  Projects  having  these  kinds  of  secondary  effects,  especially 
those  affecting  educational  opportunities,  are  generally  large  scale.  There- 
fore, assessment  of  impacts  on  educational  opportunities  and  the  like  will  be 
unnecessary  for  small-scale  water  projects. 

The  variables  of  this  category  are  shown  in  Figure  4.  The  variable, 
adequacy  of  cormunity  services,  is  not  described  in  detail  in  this  report 
because  its  measurement  is  so  similar  to  the  measurement  recommended  for 
adequacy  of  utility  and  public  transportation  services. 
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Structure  of  the  Educational,  Cultural,  and  Recreational 
Opportunities  and  Other  Community  Services  Category 
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Account:  Social  Well-Being 

Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 

Subcategory:  Educational  Opportunities 

Variable:  School  Enrollment 

Definition  & Measurement  of  Baseline  Conditions 

School  enrollment  refers  to  enrollment  in  public  or  private  formal 
educational  institutions  such  as  kindergartens,  elementary  schools,  high 
schools,  colleges,  or  universities.  The  indicators  of  school  enrollment 
that  are  most  relevant  to  social  well-being  are:  (1)  school  enrollment 
rites,  and  (2)  school  dropout  rotes. 

School  enrollment  rates  are  expressed  differently  in  various  secondary 
demographic  sources.  The  crude  enrollment  rate  is  the  population  enrolled 
in  school  as  a percent  of  the  total  population.  The  general  enrollment 
rite  is  the  population  enrolled  in  school  as  a percent  of  the  total  school- 
age  population.  Age-epeeifie  and  gride-  or  level-specific  oni'ollment  rites 
are  also  calculated  for  a given  age  population  or  for  the  age-group  popula- 
tion that  corresponds  to  a given  school  level,  respectively.  School  dropout 
rates  are  also  expressed  as  gride-  or  age-spool f ie  dropout  rites.  They 
usually  measure  school-leaving  at  a given  age  or  grade  during  the  span  of  a 
year. 

Prediction  of  Impacts 

Additional  indicators  that  are  important  for  school  enrollment  projec- 
tions are:  [\ist  enrollment  trends  and  educational  expec to tions . Past 
enrollment  trends  refers  to  the  numbers  of  students  enrolled  in  specific 
school  levels  (e.g.,  elementary,  high  school,  college)  or  grades  and  in 
specific  types  of  schools  (public  versus  private,  schools  for  the  blind, 
deaf,  mentally  deficient,  epileptic  and  delinquent,  etc.).  Educational 
expectations  refers  to  the  plans  that  persons  have,  or  that  others  have  for 
them,  regarding  entering  or  attaining  a given  school  level  at  a future  date. 
Especially  relevant  are  the  col  lege  plans  that  parents  have  for  their  children 
A large-scale  water  project  that  attracts  college-educated  residents  who  are 
likely  to  have  college  expectations  for  their  children  can  create  a demand 
for  more  and  better  qualified  educational  facilities  and  personnel. 

Other  important  factors  affecting  school  enrollment  projections  are  the 
ages,  race-ethnicity,  and  educational  characteristics  of  the  projected  popu- 
lation, One  should  consider  the  birth  rates  of  these  population  groupings 
that  would  be  attracted  to  the  area.  For  example,  the  birth  rates  among  per- 
sons between  18  and  27,  among  blacks  and  Mexican-Americans,  and  among  the 
lower  educated  are  much  higher  than  for  the  population  generally.  One  should 
also  consider  the  educational  behaviors  and  expectations  of  the  projected 
population.  Blacks  and  Mexican-Americans,  for  example,  are  likely  to  have 
higher  dropout  rates,  and  college-educated  parents  are  more  likely  to  plan  on 
their  children  going  to  college. 
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Hypothesised  Functional  Curve  j!  Rationale 


Low  school  dropout  rates  and  high  enrollment  rates  for  the  school-age 
population  are  defined  as  beneficial. 

Remarks 

Projections  of  school  enrollment  rates,  dropout  rates,  past  enrollment 
trends,  and  educational  expectations  are  essential  for  predicting  a commun- 
ity's needs  for  educational  institutions.  The  impact  of  a water  project  on 
these  indicators  is  secondary  via  its  primary  impact  on  population  size  and 
composition.  Another  important  factor  is  tne  communi ty 1 s preparedness  to 
provide  these  facilities  (e.g.,  their  predicted  budget  compared  to  the 
facilities  and  personnel  that  they  will  need  to  provide). 

Data  Sources 

U.S.  National  Center  for  Education  Statistics,  Biennial  Survey  of  Muni- 
tion in  the  United  States;  Digest  of  Education  Statistios;  Pi\\;eot  ions 
of  Education  Statistios;  Fall  Statistios  of  Publics  Softools;  Opening  Fall 
Enrollment  in  Higher  Education;  U.S.  Bureau  of  the  Census,  Census  of  the 
Population,  Current  Population  Reports,  Series  P-30;  Characteristics  of 
the  Population;  State  and  local  educational  agencies,  surveys. 
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Account:  Social  Well-Being 

Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 

Subcategory:  ‘Educational  Opportunities 


Variable: 


Educational  A chic veme n t 


Definition  & Measurement  of  Baseline  Conditions 

Three  major  indicators  of  educational  achievement  are:  (1)  literacy 
or  illiteracy , (2)  formal  educational  attainment,  and  (3)  vocational  and 
technical  training.  Each  of  these  indicators  should  be  measured  for  the 
population  in  general.  In  addition,  inequalities  in  educational  achieve- 
ment should  be  determined  by  calculating  the  differences  in  these  indica- 
tor values  among  all  viable,  substantial  population  groupings. 

Literacy  is  defined  as  the  ability  of  a person  to  read  and  write.  A 
measure  of  illiteracy  used  in  the  U.S.  Census  is  the  number  of  illiterate 
aged  14  years  or  over  as  a percent  of  the  total  population  aged  14  years  or 
over.  This  statistic  is  sometimes  reported  only  for  those  persons  who  have 
completed  less  than  five  years  of  school.  Illiteracy  rates  are  also  reported 
for  more  specific  age  groupings  in  order  to  show  historical  change  in  literacy 
status. 

Formal  educational  attainment  refers  to  the  highest  grade  or  degree 
completed  within  the  country's  formal  educational  system.  The  most  fre- 
quently reported  measures  of  formal  educational  attainment  are  measures  of 
central  tendency:  (a)  the  median  years  of  school  completed,  and  (b)  the 
mean  years  of  school  completed.  Measures  of  distribution  are  often  reported 
as:  (a)  the  attainment  rate  for  a specific  giade,  which  is  the  percentage 
of  the  population  that  completed  a given  grade  or  level  of  school,  no  more 
or  less;  and  (b)  the  cumulative  grade  attainment  rate,  which  is  the  percen- 
tage of  the  population  of  a specified  age  that  completed  a given  grade  or 
level  of  school  or  beyond. 

Vocational  and  technical  training  as  used  here  refers  to  any  such 
training  received  through  instructional  classes  that  was  not  part  of  a 
formal  educational  program  (e.g.,  high  school  or  college)  and  was  not 
on-the-job  training. 

Prediction  of  Impacts 

Prediction  of  a water  project's  impact  on  these  indicators  of  educa- 
tional achievement  requires  consideration  of:  (1)  previous  trends  in  these 
indicators  for  the  baseline  population;  (2)  general  trends  in  these  indica- 
tors for  the  types  of  population  groupings  projected  to  migrate  to  the  area; 
(3)  educational  opportunities  projected  to  be  available  to  the  various  popu- 
lation groupings;  and  (4)  the  educational  expectations  of  the  youth  and 
parents  in  the  projected  population.  A project's  impact  on  educational 
opportunities  of  population  groupings  can  be  estimated  primarily  from  its 
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projected  impact  on  the  Incomes  of  these  groupings  and,  consequently,  on 
their  ability  to  pay  for  higher  education  (see  "Jiufoma  Diapavaion") . The 
educational  expectations  of  youth  and  their  parents  can  be  estimated  from 
research  findings  regarding  educational  expectations  and  plans  of  population 
groupings  like  those  expected  to  migrate  to  the  area  (see  Sociological 
Abstracts)  and  from  surveys  of  the  baseline  population. 
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EDUCATIONAL  ACHIEVEMENT  Or  THE  POPULATION 
AGED  14  YEARS  AND  OVER 

Beneficial  Impacts  are  defined  as  Increases  In  educational  achievement 
of  the  population  In  general  and  of  equality  of  educational  achievement 
among  population  groupings.  It  Is  assumed  that  ideally  the  bulk  of  the 
population  should  at  least  be  vocationally  trained  or  have  a college  educa- 
tion, but  to  fill  many  of  the  jobs  a community  needs,  a college  education 
for  everyone  is  unnecessary. 

Remarks 

The  impact  of  a water  project  on  the  educational  achievement  of  a popu 
latlon  Is  contingent  on  the  type  of  population  projected  for  the  area  and 
the  educational  opportunities  that  the  area  provides.  A project  might 
affect  the  educational  opportunities  provided  in  an  area  via  Its  impact  on 
the  area's  tax  bases  and,  consequently,  on  the  tax  revenues  available  for 
educational  funding. 
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Data  Sources 


County  and  City  Data  Rook;  Bureau  of  the  Census,  Census  of  the  Popu- 
lation, i’.’h  ,'f  flu'  »«»»;  (Yirtvn/  /\'[<u  ,\it  i'.’m  AVjvrfe, 

r-.v  ,!*!>/  .''.u,1', f<\V  hVr/vWu.*  h\iu>\it  At  t*iinm>'nt , 

National  Center  for  Education  Statistics,  r.wr t ,>n.i ’ ,m,i  Tt>ehm\\i! 
y.iu>\lt  i’.'M. 
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Account:  Social  Well-Being 

Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 

Subcategory:  Educational  Opportunities 

Variable:  Adequacy  of  Educational  Sort’ ices 

Definition  & Measurement  of  Baseline  Cond itions 

The  following  factors  should  be  considered  in  evaluating  the  adequacy  of 
the  educational  services  of  a community:  (1)  capacity  and  accessibility  of 
educational  facilities;  {2)  the  numbev  and  qualifications  of  educational  per- 
sonnel; and  (3)  educational  exjvtidi t uves . 

The  main  concerns  with  reference  to  facilities  are:  (a)  enrollment 
capacity  of  the  schools  in  a community  or  area;  (b)  locational  accessibil ity-- 
dispersion  of  schools  of  different  types  throughout  the  community  or  area, 
availability  of  transportation  to  these  schools,  and  length  of  time  necessary 
for  students  to  travel  to  the  schools;  (c)  economic  accessibil ity--the  tuition 
and/or  fees  required  for  the  different  types  of  instruction  available  and  the 
capability  of  families  of  all  viable  population  groupings  to  pay  for  this 
instruction;  and  (d)  social  accessibility--whether  the  schools  and  all  of 
their  educational  services  are  open  to  all  races,  ethnicities,  religions,  etc. 

Some  important  Indicators  with  reference  to  educational  personnel  are: 

(a)  the  ratio  of  teachers  to  students;  (b)  the  ratio  of  counselors  to  students; 
and  (c)  the  academic  training  of  the  teachers.  The  latter  can  be  measured  by 
the  academic  degrees  acquired  by  the  teachers  and  the  relevance  of  their 
subject  areas  of  academic  training  for  the  subjects  taught  by  them. 

The  educational  expenditures  of  a community  or  area  can  be  measured  as: 

(a)  total  expenditures;  (b)  average  expenditures  per  pupil  in  average  daily 
attendance;  and/or  (c)  per  capita  expenditures,  which  is  the  total  expendi- 
tures divided  by  the  estimated  mid-year  population  of  the  community  or  area. 

The  measure  of  average  expenditures  per  pupil  can  be  compared  with  comparable 
figures  for  the  state  or  nation  as  a whole  to  determine  adequacy  of  the 
amount  spent  on  education.  The  other  measures  of  educational  expenditures 
are  important  for  prediction  of  impacts  and  will  be  discussed  below. 

Prediction  of  Impacts 

Prediction  of  a water  project's  impact  on  adequacy  of  educational 
services  requires  projections  of  future  population  size,  density/dispersion, 
and  composition  and  estimates  of  the  educational  needs  that  these  projections 
imply.  These  educational  needs  include  educational  achievement  levels  desired 
or  planned  by  the  types  of  population  groupings  projected  for  the  area,  the 
diversity  of  types  of  educational  programs,  and  the  educational  facilities 
and  personnel  that  will  be  needed  to  accommodate  the  population.  These  educa- 
tional needs,  in  turn,  can  be  used  to  project  total  educational  expenditures. 
Additional  aids  for  projecting  total  educational  expenditures  are  to  consider 
population  projections  in  conjunction  with  per  capita  educational  expenditures 
and/or  average  expenditures  per  pupil  for  populations  comparable  to  that 
projected  for  the  area. 
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INDICATOR  OF  ADEQUACY  OF  EDUCATIONAL  SERVICES: 


FACILITIES,  PERSONNEL,  AND  EXPENDITURES 


Beneficial  impacts  are  assumed  to  accrue  from  educational  proqrams, 
facilities,  personnel,  and  expenditures  that  are  sufficient  to  meet  the 
needs  of  the  population.  However,  educational  services  that  exceed  these 
needs  would  incur  unnecessary  costs  that  would  reduce  overall  optimum 
benefits. 

Remarks 

Assessment  of  the  adequacy  of  educational  services  of  a community  or 
area  should  be  concerned  with  two  types  of  impacts:  (1)  the  effect  of  a 
project  on  the  need  for  educational  services;  and  (2)  the  effect  of  a pro- 
ject on  the  abilities  of  a community  to  meet  the  needs  for  adequate  educa- 
tional services.  A project's  impact  on  the  latter  is  largely  via  its  impact 
on  an  area's  tax  bases  and,  consequently,  the  revenues  available  for  educa- 
tional funding. 

Data  Sources 

U.S.  National  Center  for  Education  Statistics,  Digest  of  Education 
Statistics;  Revenues  and  Expenditures  for  Public  Elementary  and 
Secondary  Education;  Financial  Statistics  of  Institutions  of  Higher 
Education;  Vocational  and  Technical  Education ; state  and  local  educa- 
tion agencies;  field  observations;  surveys  of  the  population. 
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Interior,  Cambridge,  Mass.:  Abt  Associates,  1975,  Pp.  138-9. 
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Account: 

Category: 

Subcategory: 

Variable: 


Social  Well-Being 

Educational,  Cultural,  & Recreational 
Opportunities  & Other  Community  Services 

Recreational  & Cultural  Opportunities 

Recreational  & Cultural  Participation 


Definition  & Measurement  of  Baseline  Conditions 

Recreational  and  cultural  participation  can  be  measured  in  two  ways: 
(1)  attendance  counts  at  recreational  and  cultural  facilities  and.  events j 
and  (2)  percentages  of  the  population  using  recreational  facilities  and 
attendiruf  cultural  events.  These  data  can  be  obtained  from  the  various 
recreational  and  cultural  agencies  and  facilities  in  the  community  and 
from  surveys  of  the  population,  respectively.  The  data  should  be  specified 
by  the  types  of  recreational  and  cultural  facilities  and  events  that  exist 
in  the  community.  The  data  can  be  further  specified  by  the  population 
groupings  who  participate  in  various  types  of  recreational  and  cultural 
activities. 


Predictions  of  Impacts 

Prediction  of  a water  project's  impact  on  these  indicators  of  recrea- 
tional and  cultural  participation  requires  projections  of  population  size 
and  composition  and  estimates  of  the  kinds  of  recreation  and  cultural  acti- 
vities that  the  projected  population  groupings  would  be  likely  to  partici- 
pate in.  The  latter  can  be  estimated  from  the  baseline  conditions  and  from 
secondary  data  sources. 

Hypothesized  Functional  Curve  & Rationale 


IN  RECREATIONAL  8 CULTURAL  ACTIVITIES 


Beneficial  impacts  are  defined  as  increases  in  recreational  and  cultural 
participation.  It  is  assumed  that  optimum  Impacts  will  accrue  if  most  of  the 
population  participate  in  some  kind  of  recreational/cultural  activity. 
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Data  Sources 

U.S.  Bureau  of  Outdoor  Recreation;  National  Recreation  and  Park 
Association,  State  Park  Statistics ; Parks  and  Recreation;  Local 
recreational  and  cultural  agencies  and  facilities;  surveys  of  the 
population. 

References 

Brown,  Robert,  and  Donald  Fisk,  Recreational  Planning  and  Analysis  in 
Local  Government.  Washington,  D.C.:  The  Urban  Institute,  1973. 
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Fitzsimnons,  Stephen  J.,  lorrie  I.  Stuart,  and  Peter  C.  Wolff,  Social 
Assessment  Manual:  A Guide  to  the  Preparation  of  the  Social  Well-Being 
Account,  report  for  the  Bureau  of  Reclamation,  U.S.  Department  of  the 
Interior,  Cambridge,  Mass.:  Abt  Associates,  1975,  Pp.  152-5 
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Account: 


Social  Well-Being 


Category:  Educational,  Cultural,  & Recreational  Opportunities  & Other 

Community  Services 


Subcategory:  Recreational  & Cultural  Opportunities 

Variable:  Diversity  of  Recreational  A Cultural  Opportunities 

Definition  & Measurement  of  Baseline  Conditions 

Diversity  of  recreational  and  cultural  opportunities  refers  to  the 
variety  of  types  of  these  opportunities  that  are  available  in  or  near  a 
community.  Major  categories  of  these  opportunities  include:  (1)  outdoor 
recreation',  (2)  indoor  recreation',  (3)  spectator  sports',  (4)  performing  i irts', 
(5)  libraries ; and  (6)  museums , art  yalleries,  eta.  The  balance  of  opportu- 
nities among  these  categories  should  be  specified  as  well  as  the  different 
recreational  or  cultural  activities  within  the  categories.  The  different 
appeal  of  these  activities  to  diverse  populations  groupings  should  also  be 
considered. 

Prediction  of  Impacts 

By  providing  wat  r resources,  surrounding  picnic  and  camping  areas,  etc., 
a water  project  might  improve  the  diversity  or  balance  of  recreational  activity 
in  a community.  A water  project  can  also  affect  the  diversity  of  recreational 
and  cultural  opportunities  in  a community  by  its  effect  on  the  tax  bases  of 
the  community  and,  consequently,  on  the  revenues  that  are  available  for 
recreational  and  cultural  funding.  A project  may  also  affect  the  need  for 
recreational  diversity  by  its  impact  on  population  size,  density/dispersion, 
and  composition. 

Hypothesized  Functional  Cui've  & Rationale 


CULTURAL  OPPORTUNITIES 

Beneficial  impacts  are  assumed  generally  to  accrue  from  a variety  of 
recreational  and  cultural  activities  which  will  appeal  to  diverse  popula- 
tion groupings.  The  idealized  curve  assumes  that  after  a moderate  point  of 
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diversity  is  reached,  further  diversity  rapidly  increases  the  benefits  to  be 
derived,  but  there  is  a point  of  sufficient  diversity  when  additional  types 
of  recreational  and  cultural  offerings  are  no  longer  necessary. 

Remarks 

Social  well-being  impact  analysis  of  recreational  and  cultural  diversity 
should  be  concerned  with  two  types  of  impacts:  (1)  effect  on  the  need  for 
recreational  and  cultural  diversity;  and  (2)  effect  on  actual  recreational  and 
cultural  diversity  within  a community. 

Oata  Sources 

Field  observation;  local  recreational  and  cultural  agencies. 

References 

Brown,  Robert,  and  Donald  Fisk,  Recreational  Planning  and  Analysis  in 
Local  Government.  Washington,  D.C.:  The  Urban  Institute,  1973. 

Coimiittee  on  Assessment  of  Demand  for  Outdoor  Recreation  Resources, 
National  Academy  of  Sciences,  Assessing  Demand  for  Outdoor  Recreation. 
Washington,  D.C.:  U.S.  Government  Printing  Office,  1975. 

U.S.  Bureau  of  the  Census,  The  U.S.  Pact  Book , The  Statistical  Abstract 

of  the  U.S.  New  York:  Grosset  and  Dunlap,  1977,  Pp.  217-21. 
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Account: 


Social  Well-Being 


Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 

Subcateqory : Recreational  & Cultural  Opportunities 

Variable:  Adequacy  of  Recreational  Areas  <f 

Cultural  Facilities 


Definition  & Measurement  of  Baseline  Conditions 


Two  of  the  major  indicators  of  adequacy  of  recreational  areas  and 
cultural  facilities  that  might  be  affected  by  a water  project  are:  (1) 

capacity  of  the  areas  and  facilities  to  accomodate  potential  users  with- 
out overcrowding;  (2)  accessibility  of  areas  and  facilities  to  potential 
users. 

Measurement  of  accessibility  of  recreational  areas  and  cultural 
facilities  includes:  (a)  locational  accessibility--distance  of  areas 
and  facilities  from  densely  population  areas  of  the  community  and  avail- 
ability of  transportation  to  these  areas  and  facilities;  (b)  economic 
accessibility — the  costs  of  using  the  recreational  areas  and  cultural 
facilities  and  the  abilities  of  all  viable  population  groupings  to  meet 
these  costs;  and  (c)  social  accessibility--whether  the  recreational  areas 
and  cultural  facilities  are  open  to  all  races  and  ethnic  groups,  rel igions,  etc. 
These  aspects  of  accessibility  could  be  determined  by  field  observation  and 
the  interviewing  of  users  and  facility  personnel.  Social  accessibility,  how- 
ever, is  difficult  to  determine. 

Prediction  of  Impacts 

Many  water  resource  projects  and  adjacent  park  areas  that  might  be  pro- 
vided by  them  would  obviously  add  to  the  recreational  areas  available  to  a 
conmunity.  Whether  adequacy  of  recreational  areas  and  cultural  facilities 
as  a whole  would  improve,  however,  will  depend  on  the  population  influx  that 
the  project  precipitates  and  the  recreational  and  cultural  desires  of  the 
projected  population  segments.  It  is  possible  that  some  Drojects  could 
destroy  existing  recreational  faculties.  In  addition,  the  project  can 
affect  the  adequacy  of  recreational  areas  and  cultural  facilities  by  its 
impact  on  the  community's  tax  bases  and,  consequently,  the  revenues  avail- 
able for  recreational  and  cultural  funding. 

Hypothesised  Functional  Curve  a’  Rationale 

Optimum  impacts  are  identified  as  sufficient  capacities  of  recreational 
areas  and  cultural  facilities  to  accommodate  most  potential  users  but  not 
excessive  capacities  that  would  incur  unnecessary  costs.  In  general,  the 
more  accessible  recreational  areas  and  cultural  facilities  are  to  all  popu- 
lation segments,  the  more  beneficial  the  impact  is  assumed  to  be.  It  is 
hypothesized,  however,  that  after  a moderately  high  degree  of  accessibility 
is  reached,  benefits  increase  more  rapidly. 
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AREAS  & CULTURAL  FACILITIES 


Remarks 


The  population  influx  precipitated  by  the  construction  of  a water 
project  might  strain  existing  recreational  areas  and  cultural  facilities 
of  a community.  This  strain  might  oe  alleviated  after  construction  has 
ended  if  the  project  provides  additional  opportunities  for  recreation. 

Data  Sources 


Field  observation;  local  recreational  and  cultural  agencies;  surveys 
of  the  population. 

References 

Brown,  Robert,  and  Oonald  Fisk,  Recreation  Planning  and  Analysis  in 
Local  Government.  Washington,  D.C.:  The  Urban  Institute,  1973. 

Fitzsimmons,  Stephen  J.,  Lorrie  I.  Stuart,  and  Peter  C.  Wolff,  Social 
Assessment  Manual:  A Guide  to  the  Preparation  of  the  Social  Veil-Being 

Account,  report  for  the  Bureau  of  Reclamation,  U.S.  Department  of  the 
Interior,  Cambridge,  Mass.:  Abt  Associates,  1975,  Pp.  221-23. 

Hatry,  Harry  P.,  and  Diana  R.  Dunn,  Measuring  the  Effectiveness  of 
Local  Government  Services:  Recreation.  Washington,  D.C.:  The  Urban 
Institute,  1971. 
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Account:  Social  Well-Being 

Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 


Subcategory:  Other  Community  Services 

Vari able:  AdcL/uaey  of  Water  Supply  and  Utility  Services 


Definition  & Measurement  of  Baseline  Conditions 

Adequacy  of  water  supply  and  utility  services  in  a community  can  be 
determined  by:  (1)  the  availability  of  water  supply  and  utility  sendee 
for  all  desired  users ; and  (2)  the  capacity  of  available  water  supply  and 
utility  sendees  to  satisfy  the  needs  of  the  populations . These  data  can 
be  obtained  by  a representative  survey  of  the  population. 

Measurement  of  availability  of  utility  services  should  include  questions 
regarding  the  diversity  of  types  of  utility  services  that  are  available  to 
the  population  (e.g.,  electricity,  gas,  etc.).  The  capacity  of  available 
water  supply  and  utility  services  to  satisfy  needs  can  be  elicited  by  a 
direct  question  to  that  effect.’ 


Prediction  of  Impacts 

The  water  and  energy  resources  which  might  be  provided  by  a water  project 
might  improve  the  adequacy  of  water  supply  and  utility  services,  depending  on 
the  population  influx  and,  thus,  the  increased  needs  that  the  project  precip- 
itates. 

Hypothesized  Functional  Curve  A Rationale 


AVAILABILITY  AND  CAPACITY  OF  WATER  SUPPLIES 
AND  UTILITY  SERVICES 


Beneficial  impacts  are  identified  as  water  supplies  and  utility  services 
being  available  to  all  desired  users  and  of  sufficient  capacity  to  satisfy 
the  needs  of  the  population  and  to  provide  for  industrial  development. 
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Remarks 


During  the  construction  phase  of  a water  project,  the  utility  services 
of  a community  may  be  strained  by  the  population  influx  associated  with  the 
construction  and  by  the  construction  process  itself.  These  short-term 
impacts  should  be  distinguished  from  the  long-term  impacts  which  will  occur 
after  a project  is  operational. 

Data  Sources 


Surveys  of  the  population;  Bureau  of  Labor  Statistics,  Expenditures 
and  Income;  Bureau  of  Economic  Analysis,  Survey  of  Current  Business; 
U.S.  Federal  Power  Commission;  American  Gas  Association,  Gas  Facts; 
Edison  Electric  Institute,  Statistical  Yearbook;  U.S.  Rural  Electri- 
fication Administration. 

References 

U.S.  Bureau  of  the  Census,  The  U.S.  Fact  Book , The  Statistical  Abstract 

of  the  U.S.  New  York;  Grosset  and  Dunlap,  1977,  P.  635. 


Account:  Social  Well-Being 

Category:  Educational,  Cultural,  & Recreational 

Opportunities  & Other  Community  Services 

Subcategory:  Other  Community  Services 


Variable: 


Adequacy  of  Public  Transportation 


Definition  & Measurement  of  Baseline  Conditions 

Adequacy  of  transportation  facilities  and  services  is  generally  deter- 
mined by:  (1)  the  accessibility  of  diverse  areas  of  a comrunity  by  public 
transportation j and  (2)  quality  of  available  transportation  services. 

The  major  concerns  with  reference  to  public  transportation  accessibility 
vis-a-vis  water  resource  projects  are:  (a)  that  all  neighborhoods  be  within 
reasonable  distance  of  public  transportation  pick-up  and  departure  points; 

(b)  that  public  transportation  be  available  from  all  reasonably  dense  popula- 
tion areas  to  major  activity  centers  wi thin  or  adjacent  to  the  community. 

Public  transportation  accessibility  with  respect  to  both  of  these  concerns 
should  be  measured  in  terms  of  geographical  accessibility  (distance  to  trans- 
portation pick-up  points)  and  economic  accessibility  (the  abilities  of  all 
population  segments  to  afford  the  costs  of  using  the  transportation  services). 

Quality  of  available  transportation  services  can  be  measured  in  terms 
of:  (a)  the  capacity  of  the  transportation  facilities  and  services  to  accommo- 
date desired  users  without  overcrowding;  (b)  comfort  of  transportation  vehicles 
and  facilities;  and  (c)  speed  of  travel. 

Prediction  of  Impacts 

Prediction  of  the  impacts  of  a water  project  on  adequacy  of  transporta- 
tion facilities  and  services  requires  projections  of:  (1)  population  size, 
dispersion,  and  composition  and  the  needs  for  transportation  facilities  and 
services  that  these  population  changes  imply;  (2)  waterway  transportation 
which  the  water  project  might  make  possible;  (3)  needed  transportation  facil- 
ities and  services  to  recreational  areas  which  the  water  project  might  provide; 
and  (4)  the  disruption  of  highways  or  other  transportation  routes  by  a water 
project.  In  addition,  estimates  should  be  made  of  a project's  impact  on 
tax  bases  and,  consequently,  on  the  monies  available  to  fund  or  subsidize 
increased  demands  for  transportation  services. 


..  i LLd 


Hypothesised.  Functional  Curve  & Rationale 


ACCESSIBILITY  AND  QUALITY  OF  TRANSPORTATION 
FACILITIES  AND  SERVICE 


Benficial  impacts  are  assumed  to  accrue  from  transportation  facilities 
and  services  that  are  sufficient  to  meet  the  needs  of  the  population. 


Remarks 


The  construction  phase  of  a water  project  may  create  short-term  demands 
for  transportation  facilities  and  services,  because  of  temporary  disruption 
of  highways  or  other  transportation  routes  and/or  because  of  a temporary 
influx  of  workers  and  their  families.  These  short-term  impacts  should  be 
distinguished  from  longer  term  impacts  on  adequacy  of  transportation  facili- 
ties and  services  after  the  water  project  is  operational. 

Data  Sources 


Field  observation;  local  public  transportation  agencies;  surveys  of  the 
population;  Transport  Economics. 
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Guseman,  Patricia  K.,  J.  M.  Hall,  T.  K.  Fuller,  and  D.  Burke,  Social 
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EMERGENCY  PREPAREDNESS 

This  report  has  included  all  of  the  variables  in  the  emergency  pre- 
paredness category  that  were  specified  in  the  mandate  of  the  Water  Resources 
Council  (1973).  To  determine  the  most  salient  variables  for  social  well- 
being impact  assessment  of  water  projects,  experts  working  in  emergency 
preparedness  for  water  resource  planning  were  consulted.  Their  opinion 
was  that  water  transportation  was  of  primary  concern  to  water  resource 
planning;  consequently,  these  were  the  emergency  preparedness  variables 
chosen  for  detailed  description  (see  Figure  5). 


SUBCATEGORY  Variable 
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Account:  Social  Well-Being 

Category:  Emergency  Preparedness 

Subcategory:  Water  Transportation  Needs 

Variable:  Waterway  Accessibility  of  Major  Distribution  Centers 

Definition  & Measurement  of  Baseline  Conditions 


This  variable  refers  to  whether  major  centers  for  the  distribution  of 
goods  and  services  are  sufficiently  accessible  by  the  types  and  capacities  of 
water  transportation  which  might  be  required  in  times  of  national  emergency. 

Two  major  concerns  for  emergency  preparedness  are:  (1)  geographic  accessibility 
of  major  distribution  centers  by  waterways ; and  (2)  the  overload  capacities  of 
these  waterways  and  ports. 

The  measurement  of  geographic  accessibility  requires  specification  of: 

(a)  the  major  centers  for  the  distribution  of  goods  and  services;  (b)  the 
distance  of  these  centers  from  waterway  ports;  and  (c)  means  and  capacities 
of  transportation  to  these  waterway  ports. 

Measurement  of  the  overload  capacities  of  these  waterways  and  ports 
includes:  (a)  the  amount  of  traffic  and  tonnage  support  capacities  of  the 
waterways  and  ports;  (b)  operational  procedures  for  the  regulation  of  water 
traffic;  (c)  the  types  of  water  transport  suitable  for  the  waterway  and  port; 

(d)  commodity  loading,  unloading,  and  storage  capacity  of  port  facilities; 
and  (e)  identification  and  assessment  of  other  factors  that  affect  the 
servicing  of  water  transport. 

Prediction  of  Impacts 

The  effects  a water1 project  will  have  on  waterway  accessibility  and 
capacity  will  depend,  of  course,  on  the  type  of  waterway  project.  For 
example,  new  waterways  and  ports  can  improve  geographic  accessibility 
of  major  distribution  centers.  Improved  waterways  and  port  facilities 
might  also  increase  such  accessibility  by  increasing  the  types  of  trans- 
port and  the  transport  capacity  to  the  distribution  centers.  Plans  for 
expansion  and  other  improvements  of  waterways  and  port  facilities  should 
be  evaluated  in  terms  of  whether  they  will  increase  transport  capacities 
beyond  that  needed  for  normal  use.  Both  new  and  improved  facilities 
ultimately  should  be  evaluated  in  terms  of  how  much  they  will  aid  in  pro- 
viding for  an  uninterrupted  flow  of  essential  goods  and  services  in  the 
event  of  breakdown  or  diversion  of  other  transportation  sectors  (e.g., 
air,  rail)  and  in  the  event  of  breakdown  or  diversion  of  other  parts  of 
the  water  transportation  system.  Such  evaluation  should  consider  the 
need  to  provide  essential  consumer,  industrial,  and  national  security 
needs.  Special  consideration  should  be  given  to  waterway  networks  that 
are  likely  to  require  heavy  use  in  order  to  meet  these  needs  during 
emergencies. 
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Hypothesized  Functional  Curve  & Rationale 


GEOGRAPHIC  ACCESSIBILITY  OF  DISTRIBUTION  CENTERS 
AND  OVERLOAD  CAPACITIES  OF  WATERWAYS  AND  PORTS 


The  impacts  of  a water  project  are  assumed  to  be  beneficial  if  the 
project  provides  for  waterway  accessibility  of  a previously  unaccessible 
major  distribution  center  and/or  if  the  project  improves  the  waterway  and 
port  capacity  so  that  it  is  greater  than  needed  to  meet  ordinary,  non- 
emergency needs.  The  idealized  curve  assumes  that  there  is  a moderately 
high  point  of  accessibility  and  capacity  which  can  be  deemed  sufficient  to 
provide  for  emergencies  and  that  the  costs  of  providing  for  greater  acces- 
sibility would  reduce  overall  benefits. 

Data  Sources 


Field  observation;  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of 
the  United  States;  U.S.  Maritime  Administration;  district  and  state  water 
and  transportation  agencies. 
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Account:  Social  Well-Being 

Category:  Emergency  Preparedness 

Subcategory:  Water  Transportation  Needs 

Variable:  Efficiency  of  the  Water'  Transportation  Emergency  System 

Definition  & Measurement  of  Baseline  Conditions 


The  concern  here  is  with  how  efficient  a water  transportation  system 
would  be  in  the  event  of  an  emergency.  Efficiency  is  measured  in  terms  of 
the  amounts  of  manpower,  time,  and  other  resources  expended  in  waterway 
and  port  maintenance  and  operations  in  relation  to  the  amounts  of  commod- 
ities distributed  via  waterways. 

Prediction  of  Impacts 

A water  project  should  be  evaluated  with  reference  to  its  ability  to 
minimize  those  resources  that  must  be  expended  in  order  for  a waterway  and 
port  to  accommodate  emergency  overload  capacities.  Alternative  plans  for 
new  or  improved  waterway  and  port  facilities  should  be  compared  according 
to  the  amounts  of  resources  that  must  be  expended  for  construction  as  well 
as  operation  of  the  project. 

Hypothesized  Functional  Curve  <4  Rationale 


RATIO  OF  RESOURCES  EXPENDED  TO  AMOUNTS 
OF  COMMODITIES  TRANSPORTED 


Beneficial  impacts  are  assumed  to  accrue  from  transportation  systems 
that  minimize  the  amount  of  resources  expended  to  transport  a given  amount 
of  commodities. 

Data  Sources 


Field  observation;  U.S.  Army  Corps  of  Engineers,  Statement  of  Costs; 
Waterborne  Cormerce  of  the  United  States;  U.S.  Maritime  Administration; 
district  and  state  water  and  transportation  agencies. 
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COMMUNITY  COHESION 

This  category  of  the  Social  Well-Being  account  refers  primarily  to 
the  sociopsychological  characteristics  of  area  residents  most  affected  by 
a planned  waterway  facility  (see  Figure  6).  Means  of  measuring  variables 
that  point  to  community  solidarity  can  be  direct  or  indirect.  In  the  first 
case,  surveys  of  a random  sample  of  residents  or  interviews  with  knowledge- 
able informants  will  provide  a means  of  assessing  strength  of  community 
identification,  community  participation  practices,  and  community  values. 

Indirect  techniques  for  measuring  community  cohesion  revolve  around 
the  use  of  demographic  data,  primarily  decennial  census  information  or 
data  from  periodic  Current  Population  Surveys.  Thus,  specific  procedures 
for  determining  the  socioeconomic  diversity  and  ethnic  diversity  elicit 
indirect  indications  of  the  social  similarity  and,  thereby,  the  homogeneity 
and  cohesion  of  the  project  site(s).  The  proportion  of  older  persons  in  the 
proposed  project  area  also  can  provide  an  indirect  indicator  of  social 
cohesion. 


Account: 


Social  Well-Being 
Community  Cohesion 
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Category: 

Subcategory:  Community  Ties 


Variable: 


Strength  of  Community  Identification 


Definition  & Measurement  of  Baseline  Conditions 


Strength  of  conmunity  identification  refers  to  both  a psychological 
unity  among  people  who  feel  that  they  belong  together  and  to  a locality 
consciousness  based  on  geographic  boundaries  (Keller,  1968).  The  areal 
unit  utilized  for  a project  feasibility  study  normally  will  not  be  coter- 
minous with  a community  or  a neighborhood.  The  study  area  may  contain  no 
viable  residential  neighborhoods,  only  a portion  of  a residential  area, 
or  one  and  perhaps  more  viable  neighborhoods. 


The  criteria  for  determining  the  strength  of  conmunity  identification 
should  be  based  on  survey  questions  revolving  around  the  following  com- 
ponents: (1)  congruency  in  identification  of  community  boundaries;  (2) 
extent  of  residents ' positive  evaluation  of  the  area;  (3)  extent  of  ties 
to  friends  and  relatives  vrithin  the  ai'ca;  (4)  use  of  localized  facilities; 

(5)  residents’  emphasis  on  historical  objects  or  events  in  the  area; 

(6)  participation  in  area  associations.  The  first  factor,  "congruency  in 
identification  of  community  boundaries,"  as  well  as  the  other  five  compo- 
nents, can  be  determined  through  the  subjective  responses  of  a represen- 
tative sample  of  project  study  area  residents,  as  outlined  in  Guseman,  et 
al.(1976).  Additionally,  knowledgeable  conmunity  members,  such  as  city 
planners  or  other  city  officials,  ministers,  ethnic  leaders,  businessmen, 
local  newsmen,  or  other  informed  persons  can  provide  accurate  assessments 
of  the  six  components  described  above. 


Prediction  of  Impacts 

Prediction  of  a water  project's  impact  on  the  foregoing  indicators 
of  conmunity  identification  rests  with  the  baseline  condition.  Social 
impact  is  greatest  when  conmunity  solidarity  is  high  and  the  project 
facility  is  anticipated  to  cause  mobility  within  the  area,  residential 
displacement,  economic  alterations,  or  other  visible  socioeconomic  changes. 

Hypothesised  Functional  Curi>e  & Rationale 

Whether  a waterway  improvement  will  increase  or  decrease  the  strength 
of  conmunity  solidarity  depends  on  the  type  of  project  as  well  as  the 
baseline  conditions.  Projects  that  segment,  rather  than  border,  residen- 
tial communities  can  be  expected  to  have  the  greatest  amount  of  social 
impact.  The  functional  curve  points  to  a higher  quality  of  life  in  commun- 
ities or  neighborhoods  where  social  solidarity  and  conmunity  identification 
are  pronounced. 


I 
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STRENGTH  OF  COMMUNITY  IDENTIFICATION 

Data  Sources 

Data  can  be  obtained  from  surveys  within  the  project  area  and/or 
from  knowledgeable  representatives  selected  from  the  community. 
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Account:  Social  Well-Being 

Category:  Community  Cohesion 

Subcategory:  Community  Ties 

Variable:  Corrrunity  Participation  Practices 

Definition  & Measurement  of  Baseline  Conditions 


With  information  regarding  community  participation,  the  waterway  official 
has  a useful  basis  for  determining  residential  linkages  or  interaction  patterns 
within  a project  area.  The  feasibility  of  the  planned  project,  in  terms  of 
impact  on  those  residents  directly  affected,  can  be  evaluated  objectively  from 
survey  data,  such  as:  (1)  use  of  area  facilities;  (2)  presence  of  close  friends 
or  relatives  in  the  area;  (3)  strength  of  voluntary  associations  in  area  issues; 
(4)  extent  of  participation  in  watenxiy  project , i.e. , meetings  and  attendance 
at  hearings;  and  (5)  ovemll  dependency  on  area. 

Use  of  area  facilities  consists  of  utilization  of  social  institutions, 
such  as  churches,  medical  facilities,  and  schools,  and  of  commercial  estab- 
lishments for  food  and  nonfood  shopping,  banking,  and  for  recreational  activi- 
ties (see  Foley,  1961).  Additionally,  residents'  places  of  work  may  be  loca- 
ted within  the  area  directly  affected  by  a waterway  improvement,  such  as  farms 
or  industrial  sites.  Generally  in  areas  where  more  than  50  percent  of  all  fa- 
cilities used  by  a household  are  locally  based,  major  waterway  projects  that 
change  the  physical  configuration  of  the  area  may  prove  undesirable,  because 
of  the  relative  dependence  on  the  area  (Keller,  1968;  Burke,  et  al . , 1975). 

Presence  of  close  friends  or  relatives  in  the  area  engenders  a "sense  of 
community."  Especially  in  communities  where  personal  resources  are  limited, 
interpersonal  ties  are  extremely  important  (Bott,  1957).  In  urban  areas  where 
the  majority  of  residents'  friends  live  within  walking  distance,  for  example, 
a major  waterway  facility  could  have  an  adverse  effect  on  area  residents  (Ross, 
1969). 

The  strength  of  voluntary  associations  in  an  area  also  indicates  the 
degree  of  integration  among  residents.  Churches  (both  rural  and  urban),  civic 
groups,  professional  organizations,  unions,  and  homeowner's  associations  all 
provide  a basis  for  community  cohesion  as  well  as  visible  centers  of  power  in 
the  community  (Riedesel,  et  al.,  1968).  Where  more  than  50  percent  of  area 
residents  participate  in  local  organizations,  social  consequences  of  major 
physical  alterations  will  likely  be  more  adverse  (Litwak,  1970). 

Through  the  p^irticipation  by  citizens  in  the  planned  lAiteruay  project,  a 

relative  evaluation  of  its  effect  can  be  inferred.  Citizen  involvement  may 
be  beneficial,  in  that  it  can: 

(a)  bring  residents  into  the  public  policy  and  planning  process; 

(b)  stimulate  public  discussion  to  reflect  the  comnunity's  values; 

(c)  identify  the  pros  and  cons  of  alternative  plans; 

(d)  increase  the  public's  understanding  of  planning  options; 

(e)  uncover  alternative  options;  and 

(f)  encourage  resolution  of  public  opposition  (see  U.S.  Department  of 
Transportation,  1974). 


Waterway  project  involvement  can  be  assessed  by  knowledge  of  (a)  the  number  of 
actions  for  or  against  the  proposal,  (b)  residents'  belief  that  their  personal 
interests  are  considered,  (c)  citizens'  knowledge  of  other  groups  fo£  or  against 
the  proposed  facility,  and  (d)  residents'  knowledge  of  right-of-way  and  relo- 
cation  assistance. 


Overall  dependency  on  an  area  is  based  on  residents'  socioeconomic 
status,  ethnic  background,  age,  and  lack  of  transportation  to  travel  beyond 
local  boundaries.  For  example,  lower  class  and  older  residents  are  more  de- 
pendent on  their  residential  area  for  carrying  out  daily  activities. 


These  six  forms  of  participation  in  the  community  usually  are  determined 
by  means  of  a resident  sample.  One  measurement  technigue  based  on  survey  find- 
ings is  entitled  the  "Area  Activity  Index";  for  more  information  about  the 
application  and  use  of  this  Index,  see  Guseman,  et  al.  (1976:78-79). 
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Prediction  of  Impacts 


The  prediction  of  social  impacts  on  community  participation  and  community 
cohesion  has  been  described  above  in  the  specification  of  specific  indicators. 
With  the  use  of  a representative  survey,  the  waterway  planner  has:  (1)  quan- 
titative information  about  the  personal  consequences  of  a proposed  project, 
both  beneficial  and  adverse;  and  (2)  an  understanding  of  existing  residential 
linkages  or  interaction  patterns  that  aid  in  determining  the  final  design, 
and  perhaps  location,  of  the  facility. 


Beneficial  impacts  are  assumed  to  accrue  from  baseline  conditons,  as  well 
as  from  the  intervention  of  waterway  facilities,  that  stimulate  positive  com- 
munity ties  and  community  participation  practices  among  residents. 

Data  Sources 

Surveys  of  a random  population  sample;  local  knowledgeable  representatives. 
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Account: 


Social  Well-Being 


Category : Community  Cohesion 

Subcategory:  Community  Ties 

Variable:  i\vtriunity  Values 

Definition  A Measurement  of  Baseline  Conditions 

To  a large  extent,  community  values  reflect  both  the  needs  and  interests 
of  various  groups.  Not  only  may  different  population  segments  possess  diver- 
gent values,  but,  conversely,  they  also  may  be  quite  homogeneous  in  regard  to 
opinions  on  specific  community  issues.  While  attitudes  do  not  mirror  actual 
behavior,  they  do  represent  an  individual's  tendency  to  act  in  accord  with 
intensely  held  values. 

It  has  been  established  that  individuals  surveyed  concerning  large-scale 
changes  in  their  immediate  environment,  such  as  a waterway  facility,  are  both 
articulate  and  aware  enough  of  their  values  to  apply  them  to  waterway  plan 
approval  or  rejection.  Various  researchers  (Schofer,  1969;  Colcord,  1971; 
Weiner  and  Deak,  1971;  and  Ylvisaker,  1969)  point  out  several  of  these  salient 
values,  including  the: 

1.  Integrity  of  neiyhborh\Kls; 

2.  Hujh  aesthetic  quality  of  t>u’  visual  envitwiment ; 

3.  Preservation  of  , •immunity  hevitaye; 

4.  Stability  of  weiJenoe; 

5.  l'r\)teotion  of  property  investrH’nts; 

6.  1'i'iiserihition  or  enhinoeru’nt  of  oorrr.etity's  oohrsion; 

7.  Haintenanoe  of  isvrmnt ty  servioes; 

8.  Presorwxtion  of  oormunity  safety; 

9.  Provision  of  adequate  housing;  and 

10.  Availability  of  employment . 

In  using  a survey  approach,  preference  in  regard  to  community  values  can 
be  ascertained.  Further,  adequate  knowledge  of  the  diversity  of  opinion  among 
various  groups  is  assessed.  The  critical  factor  is  that  goals  or  value  prefer- 
ences are  ranked  by  individual  residents  so  that  an  overall  rating  can  be  ob- 
tained for  each  evaluative  item. 

Prediction  of  Impacts 

Community  values  become  important  in  enabling  the  waterway  planner  to  esti- 
mate the  extent  of  stress  a proposed  project  will  precipitate  in  an  area.  A 
positive  baseline  evaluation  of  an  area  can  be  an  Important  indication  of  the 
extent  of  impact  of  large-scale  changes.  Residents  will  be  favorable  to  con- 
struction of  the  proposed  facility  if  they  assess  that  the  plan  has  positive 
benefits,  such  as:  (1)  preservation  and  maintenance  of  open  spaces;  ( 2 ) reduc- 
tion of  air  and  water  pollution;  (3)  protection  and  accommodation  of  wildlife; 
(4)  attractive  landscaping  of  areas;  or  (5)  preservation  of  community  integ- 
rity (see  Mason  and  Moore.  1971). 


I 


75 

Hypothesized  Functional  Curve  & Rationale 


INDICATORS  OF  COMMUNITY  VALUES 

The  goals  receiving  the  highest  rating  should  be  measured  for  consistency 
among  individual  residents  as  well  as  for  intensity.  Using  these  two  criteria, 
the  functional  curve  points  to  maximum  community  quality  when  some  diversity 
of  opinion  and  issue  interest  exists,  but  not  to  the  degree  that  discensus  is 
evidenced  for  all  community  issues. 

Data  Sources 

Community  values  assessment  is  normally  based  on  the  availability  of 
resident-survey  data,  but  public  officials  or  knowledgeable  community  leaders 
may  also  act  as  respondents. 
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Account:  Social  Well-Being 

Category:  Community  Cohesion 

Subcategory : Community  Homogeneity  or  Diversity 

Variable:  Socioeconomic  Diversity 

Definition  & Measurement  of  Baseline  Conditions 

Socioeconomic  diversity  refers  to  the  degree  of  mixing  among  residents 
with  different  (1)  incomes , (2)  occupational  rankings,  (3)  educational  levels, 
and  (4)  omcr  and  rental  values.  Measures  of  socioeconomic  diversity  within 
a project  area  normally  are  based  on  census  data,  including  data  from 
periodic  Current  Population  Surveys,  for  census  blocks,  census  tracts,  urban 
places,  urbanized  areas  and  other  areal  units. 

Homogeneity  of  socioeconomic  status  is  a surrogate  for  homogeneity  of 
social  values,  community  goals,  participation  in  community  activities,  use 
of  local  facilities,  and  community  solidarity.  Areas  containing  residents 
with  disparate  socioeconomic  characteristics  usually  reflect  a lowered 
"sense  of  community."  For  these  reasons,  the  Coefficient  of  Variation  (CV) 
is  suggested  for  the  purpose  of  depicting  an  area's  socioeconomic  homogeneity 
or  diversity.  The  CV  can  be  used  to  describe  the  diversity/homogeneity  of 
owner  values,  rental  values,  educational  levels,  occupational  rankinq  or 
family  incomes  within  an  area  (such  as  a census  tract).  The  CV  is  formulated 
for  measuring  diversity  in  owner  values  as 


£f.(X.  - X)2/N-l 
. 1 
t*l 


where  X * mean  or  average  owner  value 

X.  = the  midpoint  for  each  category  of  owner  values 

f.  * the  number  of  owned  dwellings  in  each  category 

N = the  total  number  of  owner  units 

n = the  number  of  owner  value  categories 

The  CV  can  range  from  0 to  »,  but  usually  does  not  exceed  1.20.  A very 
homogeneous  area  is  one  which  has  a CV  of  less  than  0.30. 

Prediction  of  Impacts 

Judgment  concerning  the  degree  of  social  impact  and  effects  on  the 
cohesiveness  of  residents,  especially  concensus  of  opinions  in  regard  to  the 
proposed  waterway  Improvement,  should  not  omit  the  criterion  of  socioeconomic 
homogeneity.  Although  physical  proximity  stimulates  social  interaction,  the 
social  similarity  of  an  area--measured  by  socioeconomic  homogeneity-- is  of 
primary  importance. 
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Hypothesized.  Functional  Curve  <£  Rationale 


INDICATORS  OF  SOCIOECONOMIC  DIVERSITY 

In  homogeneous  residential  areas,  any  large-scale  changes  are  likely 
to  meet  with  greater,  and  more  organized,  opposition,  unless  the  alteration 
can  be  of  proven  benefit  to  the  area.  Likewise,  in  diverse  or  socioeconomi- 
cally mixed  areas,  residents  often  are  less  cohesive  and  may  evidence  a 
greater  concern  about  improved  property  values  with  the  new  facility  than  a 
concern  for  community  disruption. 

Data  Sources 

Data  can  be  obtained  from  decennial  census  information  as  well  as 
Current  Population  Surveys,  such  as  Social  and  Economic  Characteristics 
of  the  Population  in  Metro  and  Noimetro  Counties,  1970,  and  Social  and 
Economic  Characteristics  of  the  Metropolitan  and  Nonmetropolitan  Popu- 
lation: 1974  and  1970.  Since  census  data  provides  data  aggregated  by 
groups,  another  source  for  data  at  the  individual  level  is  the  random 
sample  survey  of  an  area. 
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Account:  Social  Well-Being 

Category:  Community  Cohesion 

Subcategory:  Community  Homogeneity  or  Diversity 

Variable:  Ethnic  Diversity 

Definition  & Measurement  of  Baseline  Conditions 


Ethnic  diversity  refers  to  the  relative  mixing  of  ethnic  groups.  If 
only  two  ethnic  groups  reside  in  an  area,  such  as  whites  and  Negroes,  then 
racial  mixing  is  a more  appropriate  term.  Particularly  in  Southwestern  and 
Eastern  states,  however,  at  least  three  major  ethnic  groups  predominate, 
Anglos,  Negroes,  and  Spanish-Americans.  Basic  community  values  of  ethnic 
minorities  are  not  noticeably  different  from  those  values  for  Anglos-- 
ability  to  be  involved  in  local  affairs,  ability  to  interact  socially  and 
to  use  localized  facilities  (Feldt,  1969).  On  the  other  hand,  ethnic 
minorities  have  emphasized  a need  for  more  control  and  influence  in 
decision-making  regarding  large-scale  community  alterations  and  conmunity 
issues.  Stability  and  security  in  black  and  other  ethnic  minority  residen- 
tial and  commercial  areas  therefore  is  of  special  importance. 

As  with  the  analysis  of  socioeconomic  diversity  described  previously, 
a technique  is  presented  to  measure  ethnic  mixing  or  ethnic  segregation 
within  an  area.  The  relative  concentration  of  Anglos,  Negroes,  and 
Mexican-Americans,  for  example,  can  be  ascertained  from  census  populations 
and  the  Index  of  Qualitative  Variation  (IQV)  applied. 

IQV 


where  n = number  in  each  ethnic  category 

k = number  of  ethnic  categories  being  used 
N = total  population 

In  the  case  where  1,500  residents  live  in  one  census  tract,  suppose  that 
1,000  are  Anglo,  400  Mexican-American,  and  100  Negro.  The  observed  mix  is 
actually  high  for  this  residential  area,  considering  that  the  majority  of 
tracts  will  evidence  a more  homogeneous  ethnic  composition.  The  IQV  for 
this  tract  is: 


tn  .n  . 


k(k-l)  (W 


(1,000  x 400)  + (1,000  x 100)  + (400  x 100)  = Q ?2 
3(3-1 ) /I ,500\2 
2 3 ’ 

The  Index  will  always  range  between  0 and  1.0,  with  1.0  indicating  totally 
balanced  mixing  among  the  three  ethnic  groups  (see  Mueller,  et  al.,  1970). 
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Prediction  of  Impacts 


Ethnic  groups  may  stress  opposition  to  a waterway  project  because  of 
displacement  of  residents,  loss  of  accessibility,  and  community  segmentation. 
Conversely,  representatives  of  ethnic  groups  and  other  interested  individuals 
have  suggested  that  facilities  which  "border"  ethnic  residential  areas  tend 
to  further  isolate  them.  In  the  latter  case,  ethnically  balanced  or  mixed 
residential  development  should  be  a goal  of  waterway  officials  planning  new 
facilities.  The  dilenma  remains,  however,  and  further  studies  need  to  con- 
sider appropriate  strategies  in  this  regard. 
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Hypothesized  Functional  Curve  & Rationale 


As  noted  above,  no  concensus  exists  as  to  the  optimum  ethnic  mix  within 
residential  areas.  However,  ethnic  diversity  to  the  extent  accepted  by  resi- 
dents maximizes  the  quality  index. 


Oata  Sources 


Data  can  be  obtained  from  published  census  accounts,  including  Current 
Population  Reports,  "Persons  of  Spanish  Origin  in  the  United  States: 
March,  1975,"  and  "The  Social  and  Economic  Status  of  the  Black  Popula- 
tion in  the  United  States,"  for  specific  areal  units,  such  as  census 
blocks,  census  tracts,  urban  places,  urbanized  areas,  incorporated 
places,  and  SMSA's.*  Additionally  survey  data  provide  useful  informa- 
tion regarding  a bifurcation  of  opinion  by  ethnic  groups  of  large-scale 
public  projects. 
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Account:  Social  Well-Being 

Category:  Conmunity  Cohesion 

Subcategory:  Community  Homogeneity  or  Diversity 

Variable:  Age  Distribution 

Definition  & Measurement  of  Baseline  Conditions 

The  age  distribution  and  family  life  cycle  of  an  area  provide  an  impor- 
tant predictor  of  the  degree  of  identification  and  ties  to  the  conmunity  or 
specific  residential  setting.  A large  proportion  of  older  persons  points  to 
a homogeneity  of  residents,  most  of  whom  may  have  resided  within  the  same 
vicinity  for  30  to  50  years,  or  perhaps  a lifetime.  The  old  and  the  young 
are  more  closely  linked  to  their  places  of  residence  than  are  those  indi- 
viduals between  the  ages  of  20  and  50. 

Older  age  is  highly  correlated  with  length  of  residence  and  with  a 
desire  to  remain  in  current  place  of  residence  (Speare,  1974).  Nevertheless, 
the  stability  of  the  immediate  community  is  often  of  as  great  importance  to 
older  persons  as  is  their  own  dwelling  unit  (Carp,  1971). 

The  measurement  of  age  distribution  or  age  dependency  from  census  data 
can  be  obtained  through  use  of  a Dependency  Ratio  (see  Peterson,  1969). 


Dependency  Ratio 


Percent  of  Children  Percent  of  Older  Persons 
(Residents  < 16)  (Residents  60+) 

Active  Population  (Residents  16-59) 


x 100 


If  the  concern  is  only  for  older  persons,  the  Ratio  is  altered  and  entitled 
an  Aged  Dependency  Ratio  (see  Shryock  and  Siegel,  1975). 

„ j _ Percent  of  Older  Persons  (Residents  60+)  „ 

Aged  Dependency  Ratio ActTve  'Populatibn  ^elTdents  16-W  * 10°’ 

Prediction  of  Impacts 

A measure  of  the  predominance  of  older  persons  in  an  area,  such  as  the 
Aged  Dependency  Ratio,  is  very  useful  for  assessing  age  distribution,  par- 
ticularly when  alternative  project  plans  or  sites  are  being  evaluated.  As 
can  be  anticipated,  the  greater  the  number  of  "dependent"  residents,  the 
more  adverse  the  consequences  of  major  alterations  in  a community.  If  the 
proportion  of  older  persons  is  greater  than  15  percent,  a higher  Aged 
Dependency  Ratio  and,  concomitantly,  a greater  social  impact  will  be  the 
result  of  major  waterway  projects. 

Hypothesized  Functional  Curve  <$  Rationale 

Communities  diverse  along  age  lines  provide  an  idealized  image  of  the 
balanced  residential  area.  However,  age  stratification  within  residential 
settings  is  becoming  more  pronounced  and  should  be  assessed  in  establishing 
a full  social  well-being  account. 
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Data  Sources 


Homogeneous 

AGE  DISTRIBUTION  OF  POPULATION 


Diverse 


Census  data  provide  the  primary  basis  for  measuring  age  distribution 
including  decennial  publications  as  well  as  Current  Population  Reports 
such  as  Series  P-23,  No.  57,  Social  and  Economic  Characteristics  of  the 
Older  Population,  1974.  Additionally,  survey  data  may  be  utilized. 
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OTHER  POPULATION  CHARACTERISTICS 

This  classification  refers  primarily  to  demographic  indicators  of 
population  growth,  as  well  as  indicators  of  housing  and  social  institu- 
tional stability  and  quality.  Population  distribution  is  likely  to  be 
altered  by  large-scale  waterway  facilities,  as  well  as  by  many  smaller 
projects.  Assessment  of  baseline  conditions  and  near-term  changes  pre- 
cipitated by  water  projects  are  described  in  this  section  of  the  report 
in  terms  of  techniques  for  measuring  population  size  and  population  den- 
sity. Changes  in  dispersion  of  residents  around  population  centers  may 
be  generated  by  some  types  of  waterway  projects;  in  these  cases,  this 
indicator  should  be  included  in  the  social  well-being  evaluation. 

Housing  and  social  institutions  comprise  almost  50  percent  of  the  land 
use  in  urban  communities.  Even  in  isolated  rural  areas,  catchment  areas  for 
social  institutions  such  as  school  districts  must  be  considered  before  broad 
based  land  use  alterations  are  undertaken.  The  baseline  and  predicted  changes 
in  housing  supply  and  neighborhood  quality  should  be  assayed  in  planning  or 
implementing  waterway  projects.  Present  and  near-term  alterations  in  resi- 
dential mobility  and  in  the  stability  of  viable,  salient  social  institutions 
must  be  considered  as  important  social  factors  for  assessment  purposes  in 
many  types  of  waterway  plans.  In  addition,  housing  costs  may  be  included  as 
an  evaluative  variable  in  the  Social  Well-Being  account  if  the  waterway 
facility  is  anticipated  to  have  a direct  impact  on  property  values.  The 
structure  of  this  category  is  shown  in  Figure  7. 
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SUBCATEGORY  Variable 
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Account: 


Social  Well-Being 

Other  Population  Characteristics 


Category: 

Subcategory:  Population  Growth 
Variable:  Population  Size 


Definition  & Measurement  of  Baseline  Conditions 


Population  size  and  predicted  alterations  in  population  size  precip- 
itated by  the  waterway  project  should  be  ascertained  for  the  project  study 
area.  The  study  site  may  not  be  coterminous  with  official  governmental 
entities,  such  as  census  tracts  or  counties.  While  information  regarding 
population  size  can  be  obtained  more  readily  for  official  entities,  accurate 
estimates  of  population  size  for  a project  area  also  are  determined  with 
use  of  the  following  balancing  equation: 

Pt  = P+  B-  D+  I-  0 
t o 

where  Pj  = the  current  population  size  at  the  time  of  the  waterway  project 
feasibility  study  and  P0  = the  population  enumerated  at  the  last  census. 

B = births,  D = deaths,  and  I and  0 = in-migration  and  out-migration  respec- 
tively, with  data  obtained  for  each  of  these  four  attributes  since  the  last 
census  enumeration. 

In  many  casec,  it  is  possible  to  use  a standard  table  for  the  U.S.  to 
estimate  deaths,  using  standard  death  rates  or  survival  rates  (U.S.  Depart- 
ment of  Health,  Education,  and  Welfare,  1975).  Birth  rates  can  be  obtained 
from  post-census  estimates  or  from  official  records.  Net  migration  (out- 
migration subtracted  from  in-migration)  is  derived  from  (a)  post-census 
estimates,  (b)  post-censal  counts  of  housing  permits  and  electrical  meters 
or  water  meters,  and  (c)  school  enrollment  post-census  counts,  as  well  as 
other  visible  measures  of  net  migration  to  an  area.  For  some  purposes, 
census  enumerations  will  be  recent  enough  to  justify  their  use  without  at- 
tempting to  derive  population  estimates.  Beginning  in  1980,  the  U.S.  Bureau 
of  the  Census  will  be  undertaking  a quinquennial  census  so  that  complete 
enumerations  of  population  size,  as  well  as  other  population  attributes,  will 
be  available  regularly  on  a five-year  basis. 

A second  basic  method  for  determining  baseline  population  size  in  a 
project  area  depends  on  an  enumeration  of  total  number  of  households  within 
the  delimited  area.  This  approach  will  be  discussed  in  a later  section, 
under  "Housing  Supply.  " 

Prediction  of  Impacts 

To  predict  impacts  of  a planned  water  facility  on  population  size, 
knowledge  of  the  previous  effects  of  similar  projects  is  necessary.  Projects 
which  stimulate  land  development  and  create  new  jobs,  such  as  some  inland 
canals  or  dredging  projects,  will  cause  an  increase  in  the  resident  population. 
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Hypothesized.  Functional  Curve  & Rationale 


Small  Communities  Large  Urban  Regions 

POPULATION  SIZE  OF  COMMUNITIES 
OR  PROJECT  AREA 


It  is  difficult  to  estimate  the  effects  of  changes  in  population  size 
in  terms  of  positive  or  negative  benefits.  The  functional  curve  portrays 
an  ideal  population  size,  as  assessed  by  respondents  in  several  nationwide 
polls.  Nevertheless,  different  individuals,  as  well  as  communities  in  the 
aggregate,  prefer  differing  population  levels  for  their  respective  communi- 
ties. A waterway  project  which  stimulates  population  growth  may  be  widely 
accepted  in  one  area  and  strongly  opposed  in  another  location. 

Data  Sources 

Bureau  of  the  Census,  Census  of  the  Population,  Characteristics  of  the 
Population;  Current  Population  Reports;  County  and  City  Data  Book; 
Statistical  Abstract  of  the  U.S. 
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Social  Well-Being 
Category:  Other  Population  Characteristics 

Subcategory:  Population  Growth 
Variable:  i\>n  Ikmaity 


Definition  and  Measurement  of  Baseline  Conditions 


Population  density,  or  the  number  of  Individuals  or  housing  units  in  a 
given  area,  Is  the  composite  of  a number  of  measures  of  density:  (1)  la 

;vi'  i\>,w;  ( 1’ ) (veti.'MO  jvi*  houainy  unit;  (3)  pavaona  par  .t.'iv;  (4)  tu'uairuj 
nnita  pa r at ru.’fuiv;  and  (S)  at ru.'fuiva  ;vr  u.'iv.  Due  to  the  role  that  water- 
ways play  in  population  growth,  the  latter  three  Indicators  are  suggested  for 
looking  at  changes  In  population  distribution.  These  three  indicators  are 
highly  Intercorrelated  (Galle,  et.  al.,  1972),  so  that  the  use  of  any  one  indi- 
cator should  prove  appropriate. 


The  relationship  between  density  indicators  and  various  attributes  seek- 
ing to  measure  "quality  of  life"  has  not  been  fully  determined  (see  Carnahan, 
et  al.,  1974).  Findings  vary  based  on  the  empirical  data  and  variables  chosen 
for  analysis.  Nevertheless,  It  is  recognized  that  changing  levels  of  popula- 
tion density  have  far-reaching  effects  on  the  quality  of  life  in  communities 
as  well  as  regions.  For  example,  populations  in  communities  undergoing  growth 
in  terms  of  density  as  well  as  size  have  higher  wage  levels  (Hoeh,  1972).  On 
the  other  hand,  social  Institutions  are  placed  under  stress  situations,  as 
has  been  noted  earlier  In  several  sections  of  the  report.  The  cost  of  living 
also  rises  with  Increases  In  population  density,  often  countering  any  Improve- 
ments in  wage  levels  occurring  within  the  community. 


Prediction  of  Impacts 

It  is  difficult  to  Isolate  the  impact  of  waterway  facilities.  Including 
simply  the  planning  of  waterway  projects  on  population  density  and  size. 
Additionally,  growth  levels  are  phased,  so  that  net  density  and  population 
size  before  construction,  during  construction,  and  after  completion  of  the 
facility  should  be  monitored.  Where  possible,  comparisons  with  similar  sites 
not  affected  by  a waterway  project  should  provide  a basis  for  comparison 
of  changes  In  population  distribution. 
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Hypothaaiaad  Pun ufumui  t’urtv  .<i  h\itian,ila 

Because  no  consistent  relationship  Is  observed  between  quality  of  life 
measures  and  population  density,  the  optimum  effects  of  density  are  portrayed 
In  the  Idealized  functional  curve.  Changes  In  density  levels  caused  by 
waterway  projects  precede  alterations  In  social  Institutions,  commercial 
establishments,  and  general  social  conditions,  thus  providing  a lagged  Impact. 


c 


Low  Density  High  Density 

INDICATORS  OF  POPULATION  DENSITY 


Remarks 


To  be  useful,  measurements  of  density  across  several  areal  units  must 
be  uniform.  Special  problems  arise  in  measuring  persons  per  acre,  for  exam- 
ple, if  some  acreage  is  included  that  is  primarily  commercial  or  contains 
other  forms  of  land  use  that  are  nonresidential . 

Data  Sources 


Decennial  census  data,  as  well  as  Current  Population  Reports,  provide 
the  primary  data  base.  City  planning  offices  may  also  furnish  rele- 
vant information.  Mapping  of  density  levels  may  be  undertaken  with 
aerial  photography. 

References 


Carnahan,  Douglas,  et  al.,  "Urbanization,  Population  Density,  and  Over- 
crowding: Trends  in  the  Quality  of  Life  in  Urban  America,"  Social 
Forces  53  (September,  1974):  Pp.  62-72. 

Galle,  Omer  R.,  et  al.,  "Population  Density  and  Pathology:  What  Are 
The  Relations  for  Man?"  Science  176  (April,  1972):  Pp.  23-30. 

Hoch,  Irving,  "Urban  Scale  and  Environmental  Quality,"  in  Commission  on 
Population  Growth  and  the  American  Future  Research  Reports  III,  Popu- 
lations  Resources , and  the  Environment.  Washington,  D.C.:  U.S.  Govern- 
ment Printing  Office,  1972,  Pp.  235-84. 


1 


90 


Account:  Social  Well-Being 

Category:  Population  Characteristics 

Subcategory:  Mousing  and  Social  Institutions 

Variable:  Housing  >'u('p!p 

Definition  & Measurement  of  Basel i ne  Conditions 

Counts  of  dwelling  units  within  a waterway  project  area  have  a three- 
fold utility.  First,  the  total  number  of  dwellings,  supplemented  with  a 
standard  measure  of  average  number  of  persons  per  household,  provides  a 
means  of  delineating  baseline  population  size  for  the  area.  Second,  counts 
of  the  number  of  single-fami ly  and  multiple-family  dwellings  provide  infor- 
mation regarding  baseline  population  density  and  stability,  so  that  potential 
waterway  impacts  can  be  assessed.  Third,  the  diversity  of  dwellings  avail- 
able by  owner  value  categories  and  gross  rental  value  categories  provides  a 
breakdown  of  household  supply  for  different  socioeconomic  segments. 

For  determination  of  a hous'ng  supply  count  to  measure  diversity  in 
value  of  dwellings,  the  1970  census  data  provides  an  11-category  breakdown 
for  rental  values  and  a 15-category  breakdown  for  owner  values.  For  deter- 
mination of  a household  count  for  the  number  of  single-  and  multiple-family 
dwellings,  two  indicators  from  the  1970  census  provide  data  on  (a)  number 
and  percent  of  dwellings  with  one,  two,  and  more  units  in  a structure  and 
(b)  number  and  percent  of  owned,  rented,  and  vacant  dwellings.  Realtors  also 
can  provide  post-censal  estimates  on  number  of  dwellings  that  are  single-  and 
multiple-family,  as  well  as  vacant,  dwellings. 

The  first  usage  delineated  above  for  determining  housing  supply  (a 
supplement  to  other  measures  of  baseline  population  size)  can  be  obtained 
either  through  the  1970  census  data  and  supplemental  estimates  or  through 
the  following  formula: 

D 

Population  Size  Based  a o 

on  Household  Count  ' o H 

o 

where  P0  = the  population  in  all  households  on  the  last  census  date 

H(i  = occupied  housing  units  on  the  last  census  date 

U = net  increase  in  occupied  housing  units  between  census  date 
and  current  estimate  date 

P 

n-0  = average  population  per  occupied  unit  at  the  last  census 
o (Shryock  and  Siegel,  1970) 

The  term  u includes  any  change  in  the  vacancy  rate  or  in  the  use  of  housing 
units  as  group  quarters.  Building  permit  data,  utility  connections,  and 
aerial  photography  (including  the  earth  satellite  data.  Level  11,  which 
currently  is  being  incorporated  into  several  Corps  of  Engineers  feasibility 
studies)  can  be  utilized  to  measure  n,  or  the  post-censal  changes. 
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Prediction  of  Impacts 

To  predict  the  consequences  of  the  proposed  waterway  facility  on  a 
project  area,  potential  housing  supply  changes  should  be  ascertained.  If 
displacement  and  residential  right-of-way  acquisition  are  anticipated,  ade- 
quate relocation  Is  possible  only  when  replacement  housing  exists  in  the 
specific  owner  and  rental  value  categories  for  those  population  segments  whose 
dwellings  are  being  acquired.  Thus,  if  the  waterway  facility  is  to  displace 
lower  valued  dwellings,  the  availability  of  comparable  housing  units  within 
close  proximity  to  the  original  dwellings  should  be  assessed.  Additionally, 
with  knowledge  of  previous  impacts  of  similar  projects,  the  extent  to  which 
the  proposed  facility  will  bring  about  population  growth  can  be  ascertained. 

An  estimate  is  needed  regarding  the  housing  requirements  (including  demand 
for  multiple-family  and  single-family  dwellings  sought,  and  actual  numbers 
of  new  households  needed)  that  will  be  brought  about  by  the  waterway's 
construction. 

Hypothesised  Functional  Curve  4 Rationale 


POPULATION  SEGMENTS 

An  adequate  supply  of  dwellings  for  all  socioeconomic  segments  is  an 
indicator  of  a high  quality  in  the  communities  associated  with  the  proposed 
project.  However,  a housing  availability  which  encompasses  a high  vacancy 
rating--over  seven  percent--would  not  be  desirable. 

Remarks 

If  the  proposed  facility  is  to  displace  residents  and  acquire  residential 
structures,  the  sufficiency  of  replacement  housing  must  be  ascertained,  as 
well  as  the  potential  housing  availability,  if  new  residents  are  attracted  to 
the  area  because  of  the  waterway  project. 

Data  Sources 


Data  can  be  obtained  from  city  planning  offices;  realtors  in  the  area; 

Bureau  of  the  Census,  Census  of  Population  and  Housing;  Current  Popula- 
tion Reports;  and  Dualabs  Census  Tapes. 


I I 
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Social  Well-Being 
Category:  Other  Population  Characteristics 

Subcategory:  Housing  and  Social  Institutions 
Variable:  .Vei,;h7\'rh.\xi  >Jua!ity 

Definition  and  Measurewnt  of  Baseline  Conditions 

In  determining  residential  satisfaction,  as  well  as  the  acceptance  of 
broad-scale  community  alterations,  the  inhabitant's  evaluation  of  the  quality 
of  the  neighborhood  environment  appears  to  be  a primary  factor.  Whether  an 
area  is  "well  kept  up”  defines  the  resident's  general  contentment  with  regard 
to  current  place  of  residence  (Lansing,  et  al.,  1970).  Field  observation 
provides  one  technique  for  assessing  neighborhood  quality.  Perhaps  more 
effective,  however,  is  the  evaluation  by  residents  of  such  indicators  as: 

(1)  whether  the  ujv.j  ta  ,i  oial'lo  (2)  the  extent  of  aooial 

tutim.y;  (3)  atability  ,xf\>otation*,  i.e.,  Information  regarding  residents' 
desire  to  remain  in  the  area  if  they  had  an  opportunity  to  move;  and  (4) 
otvmH  .laaoaamt-’Mf  of  tho  u»v\i. 

Prediction  of  Impacts 

Acceptance  of  a waterway  project  that  will  directly  affect  the  general 
appearance  of  an  area  is  dependent  on  the  perceived  esthetic  qualities  of  the 
project.  In  one  impact  assessment,  those  who  have  felt  that  facility  con- 
struction would  worsen  their  neighborhood's  appearance  (even  though  they  were 
not  directly  affected),  were  against  the  project  (Burke,  et  al . , 197b). 
Similarly,  of  those  who  felt  that  the  complexion  of  the  area  would  be  enhanced, 
BO  percent  approved  the  construction.  Clearly,  the  residents'  evaluation  of 
an  area  significantly  Influences  their  reaction  to  the  planned  project. 

htiai a*\;  Funot  io*u!  V Nat  iouaio 


In  many  cases,  improvement  in  property  values  and  other  positive  benefits 
of  technological  changes,  such  as  waterway  projects,  can  be  overshadowed  by 
the  need  to  maintain  a high  perceived  neighborhood  quality.  If  the  waterway 
is  viewed  as  beneficial  in  terms  of  area  enhancement,  then  the  proposed  project 
is  more  positively  received. 
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Data  Sources 

A survey  representative  of  residential  opinion  in  the  proposed  project 
site  can  provide  important  data  input  regarding  neighborhood  quality 
and  perceptions  of  physical  alterations  resulting  from  the  project. 
Knowledgeable  informants  and  "windshield"  field  observation  can  provide 
descriptive  information  regarding  neighborhood  quality. 
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Account : Soc i a 1 Well-Being 

Category:  Other  Population  Characteristics 

Subcategory:  Housing  arui  Social  Institutions 
Variable:  .SVe:\ic>;f i\i.'  St.d'iitt:* 

Definition  A Measurement  of  Baseline  Conditions 


The  average  resident  moves  once  every  five  years  (Shryock  and  Siegel, 
1970).  Length  of  residence  is  often  found  to  be  the  greatest  predictor  of 
social  interaction  in  an  area  (see  Burkhardt,  1971  ; Speare,  1974).  In 
addition,  dependency  on  local  facilities  and  services  increases  with  length 
of  residency,  so  that  adjustments  in  everyday  activity  patterns  must  change 
if  the  structure  of  the  area  is  altered. 


To  measure  the  residential  mobility  levels  of  an  area,  a Mobility  Index 
can  be  used,  based  on  published  census  data,  such  as  census  tract  Information. 
The  Mobility  Index  has  been  tested  at  several  different  study  sites  (see 
Guseman  and  McLean,  1970);  it  is  formulated  as  follows: 


Mobility  Index  • 200  - 2X, 

where  X * the  proportion  of  residents  in  the  same  dwelling  over  a five-year 
period. 


The  Index  ranges  from  0 to  200,  where  200  implies  that  every  person  ir  a 
census  tract  has  moved  within  the  five-year  period.  Further  residential 
mobility  information  can  be  obtained  from  two  additional  census  data  descrip- 


tors: e -xuv,/ 

.A.v7  rh.:t  ,nv  . '.'.-.v, :. 


tc  f '.v:>  .&.V? ioi  and  :v.’\v:r 


Pred  1 c 1 1 on  o f 1 mj>ac  t s 

The  total  Social  Well-Being  account  can  be  viewed  through  the  altera- 
tion of  existing  residential  areas  in  terms  of:  (1)  the  displacement  of 
residents  who  occupy  the  land  acquired;  and  (2)  the  alteration  of  the  physi- 
cal and  social  environment  of  those  who  remain.  The  success  of  relocation 
for  those  displaced  depends  largely  on  two  factors:  (a)  the  availability  and 
location  of  replacement  housing  which  meet  the  needs  of  these  residents;  and 
(b)  characteristics  of  the  relocatees,  such  as  old  age,  that  may  create 
special  problems  in  their  relocation.  Those  who  remain  are  affected  by  the 
loss  of  those  displaced;  the  in-migration  of  new  residents;  new  residential, 
commercial , and  social  institutional  development;  and  the  physical  altera- 
tion of  the  environment.  Attention  should  be  directed  toward  these  short- 
term impacts  of  waterway  routing,  construction,  and  operation.  A review  of 
previous,  comparable  project  impacts  provides  for  the  waterway  planner  an 
"information  base"  from  which  he/she  can  more  adequately  assess  a proposed 
facility. 
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Hypothesised  Functional  Curve  & Rationale 


In  the  idealized  functional  curve,  highly  stable  areas  are  those  with 
average  residency  levels  of  eight  or  more  years.  High  residential  mobility 
is  average  residency  of  less  than  four  years  (Guseman,  et  al.,  1976),  or 
less  than  two  years  (Burkhardt,  1971). 

Data  Sources 


The  Mobility  Index  can  be  used  for  different  areal  units,  including 
blocks,  census  tracts,  urban  places,  and  urbanized  areas,  based  on 
decennial  census  data  or  Current  Population  Reports,  such  as  Series 
P-20,  No.  285,  Mobility  of  the  Population  of  the  United  States.  City 
directory  information,  city  planning  accounts,  and  resident-sample 
survey  can  also  be  used  to  elicit  the  data  on  residential  movement. 
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Account:  Social  Well-Being 

Category:  Other  Population  Characteristics 

Subcategory:  Housing  and  Social  Institutions 
Variable:  Social  Institutional  Stability 

Definition  & Measurement  of  Baseline  Conditions 


Institutional  stability  refers  to  the  existence  of  viable: 

1.  churches 

2.  public  schools 

3.  technical  schools 

4.  parochial  schools 

5.  labor  union  facilities 

6.  fraternal  and  masonic  lodges 

7.  cemeteries 

8.  city  parks 

8.  public  service  facilities  (fire  stations,  police  stations,  public 
housing  authorities,  libraries,  etc.) 

10.  medical  facilities 


Most  social  institutions  have  been  designed  for  accessibility,  visibility, 
optimum  maintenance,  and  existing  land  use  surrounding  the  facility.  Changes 
in  terms  of  abutting  property  land  use  and  splitting  of  the  service  area,  or 
catchment  area,  alters  service  provision. 

Measurement  of  the  catchment  areas  for  social  institutions  is  accomplished 
through  field  observation  and  informant  interviewing  with  those  officials  re- 
sponsible for  the  facilities'  activities.  Second,  the  boundaries  of  the  social 
institutional  service  areas  can  be  plotted  on  a land  use  map.  Third,  a sub- 
jective weighting  of  area  dependency  on  the  institution  relative  to  other 
facilities  (a  comparative  evaluation)  is  undertaken  to  assess  the  saliency 
of  catchment  area  boundaries.  Localized  businesses  also  may  be  mapped  accord- 
ing to  service  area  if  segmentation  of  commercial  facility  usage  is  a major 
concern. 

Prediction  of  Impacts 

Community  facilities,  such  as  school  districts  for  which  use  is  local- 
ized, are  often  vulnerable  to  the  effects  of  waterway  project  implementation. 
Waterway  projects  may  isolate  local  facilities,  purchase  the  land  on  which 
the  facility  is  built,  or  acquire  surrounding  property  to  the  extent  that  the 
service  is  no  longer  required.  Conversely,  a population  influx  precipitates 
institutional  overload  in  such  cases  as  medical  and  educational  facilities. 

The  two  key  criteria  in  designing  a waterway  within  institutional  catchment 
areas  are  (a)  the  extent  to  which  these  institutional  facilities  are  of 
salient  interest  to  the  public,  and  (b)  the  potential  degree  to  which  service 
provision  will  be  altered. 
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Hypothesized.  Functional  Curve  & Rationale 


The  idealized  functional  curve  points  to  high  stability  as  reflective  of 
a higher  quality  of  services.  Low  stability  depicts  rapid  institutional  change 
or  lack  of  viability  of  the  service  organization. 

Data  Sources 


Field  observation,  such  as  "windshield  surveys",  and  informant  interviewing 
with  knowledgeable  officials  for  specific  social  institutions  provide  the 
major  data  bases. 
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NOISE 

In  assessing  the  Impacts  of  a water  or  related  land-management 
project  on  noise  as  It  relates  to  social  well-being,  the  major  concern 
Is  with  "unwanted  sound"  or  "noise  pollution."  The  unwantedness  of  a 
sound  Is  a function  of  the  physical  characteristics  of  the  sound  itself, 
the  attitudes  that  people  have  about  the  sound  and  its  source  (which, 
in  turn,  are  a product  of  their  social  experiences),  and  the  effects  of 
the  sound  on  people's  health  and  activities.  These  three  aspects  of 
noise  pollution,  therefore,  can  serve  as  the  basis  for  delineation  and 
organization  of  variables  to  be  examined  in  assessing  noise  impacts 
(Figure  8). 

The  noise-related  variables  that  are  most  germane  to  social  impact 
assessment  are  those  having  to  do  with  people's  attitudes  about  noise 
and  its  source  (see  the  subcategory,  "Community  Annoyance/Acceptability  "). 
Measurement  of  these  variables,  especially  "attitudinal  sensitivity," 
may  suffice  for  small-scale  projects  whose  budgets  do  not  allow  for 
expensive  acoustic  monitoring  and  mapping. 


- 
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CATEGORY 


SUBCATEGORY 


Variable 


NOISE 


AMBIENT 

SOUND 

LEVELS 


COMMUNITY 

ANNOYANCE/ 

ACCEPTABILITY 


NOISE  EFFECTS  ON 
TASK  PERFORMANCE 
AND  HEALTH 


♦Loudness 

Noise  Occurrences 

♦Spatial  Areas  of  Noise 
Exposure 

♦Activity  Context  of 
Noise  Exposure 

♦Noise  Recipients 


♦Subjective  Annoyance 

♦Attitudinal  Sensitivity 

Situations  Affecting 
Annoyance/Acceptabi 1 i ty 


Interference  with  Per- 
formance of  Mental 
Tasks 

Interference  with  Verbal 
Communication 

Disturbance  to  Psycho- 
logical Health 

Physiological  Disturbance 


Figure  6 

Structure  of  the  Noise  Category 

NOTE:  The  variables  denoted  by  an  asterisk  (♦)  are  operationalized 
in  this  report. 


Account: 


Category: 
Subcategory: 
Variable: 
Definition  % 


Social  Well-Being 
Noise 

Ambient  Sound  Levels 
LoudneAi 

Measurement  of  Baseline  Conditions 


Loudness  is  a function  of  two  important  properties  of  sound  waves: 

(1)  faequency  which  refers  to  the  number  of  waves  per  second  or  Hertz  and 
determines  the  pitch  of  the  sound;  and  (2)  the  intumltij  or  amplitude  of 
the  sound  waves.  At  a given  frequency,  the  higher  the  intensity,  the 
louder  the  sound.  However,  low-  (50  Hz)  and  high-  (15,000  Hz)  frequency 
sound  will  not  be  as  loud  as  medium- frequency  sound  (1,000  Hz).  Sound- 
level  meters  are  available  which  incorporate  an  electrical  weighting 
network  to  compensate  for  these  differences  in  human  perceptibility  of 
sounds  of  varying  frequency.  This  measurement  is  referred  to  as  the  A- 
Weighted  Sound  Level  and  is  usually  reported  in  dB( A)  units.  For  more 
technical  descriptions  of  this  loudness  measurement,  see  the  National 
Bureau  of  Standards  (1971),  Hopkins,  et  al.  (1973),  and  Schultz  (1971). 

A monitoring  program  should  be  established  at  various  location  points 
throughout  the  area  surrounding  the  proposed  water  or  related  land-manage- 
ment project  over  a long  enough  period  of  time  to  determine  the  entire 
range  of  loudness  levels.  One  should  also  measure  the  proportion  of  time 
a chosen  criterion  loudness  level  is  exceeded  at  the  various  locations. 

Such  measures  are  designated  as  L]q«  L50.  etc.,  which  refer  to  the  dB(A) 
level  that  is  exceeded  10  percent  and  50  percent  of  the  time,  respectively. 
The  most  frequently  cited  standard  for  noise  pollution  specifies  that  L]q 
should  not  exceed  70  dB(A)  outside  and  50  dB(A)  inside  most  structures  at 
any  time  (cited  in  the  Department  of  Transportation  Policy  and  Procedure 
Memorandum  (PPM)  90-2).  However,  many  professionals  think  that  these 
standards  are  too  high.  Furthermore,  loudness  criteria  should  vary  accord- 
ing to  the  time  of  day,  location,  and  activity  context  of  noise  exposure. 

Several  composite  noise  scales  to  measure  community  noise  as  a whole 
have  been  introduced  by  those  concerned  with  aircraft  noise.  The  Community 
Noise  Equivalent  Level  is  a composite  scale  based  on  A-weighted  noise 
levels.  See  Wyle  Laboratories  (Community  Noiie,  1971)  for  technical 
descriptions  of  this  noise  measure. 

Prediction  of  Impacts 

Short-term  Impacts  on  loudness  levels  will  occur  during  construction 
of  a water-related  project.  Increases  in  loudness  levels  caused  by  the 
machinery  used,  the  traffic  to  and  around  the  project  site,  and  any  traffic 
rerouting  necessitated  by  construction  should  De  estimated.  Similar  con- 
struction projects  currently  underway  or  similar  past  projects  can  aid  In 
making  these  estimates. 
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An  empirically  based  simulation  model  of  the  proposed  water  or 
related  land-management  project  can  be  used  to  predict  the  long-term 
Impacts  that  the  operational  phase  of  the  project  will  have  on  loudness 
levels  In  the  surrounding  area.  This  simulated  model  should  Incorporate 
any  aspects  of  design,  machinery,  and.  In  the  case  of  a proposed  water- 
way or  port,  traffic  flow,  transport  mix,  probable  velocities  of  trans- 
port, and  any  other  factors  that  might  produce  or  affect  loudness  levels 
emitted  by  the  project.  In  addition,  street  traffic  rerouting  and  any 
land-use  changes  or  other  secondary  noise  sources  that  might  be  precipi- 
tated by  the  water  project  should  be  considered.  For  example,  a new 
reservoir  or  port  may  increase  street  traffic  In  the  surrounding  area. 

In  predicting  these  Impacts  on  loudness  levels,  separate  measures 
should  be  made  of  the  Increases  in  the  loudness  of  Intruding  noises  (to 
which  humans  are  most  sensitive)  and  to  residual  noise  levels  (i.e.,  the 
all-pervasive  and  nonspecific  background  noises)  at  given  times  and  lo- 
cations. One  should  also  determine  the  variability  in  loudness  exposure, 
which  results  from  combinations  of  intruding  and  residual  noise  levels. 

Hypothesized  Functional  CuAve  S Rationale 


Threshold  Criterion 


LOUDNESS  LEVELS  (dB( A) ) 


The  perceptibility  of  loudness  tends  to  grow  much  more  rapidly  near 
the  threshold  of  detectability.  The  idealized  functional  curve  assumes 
that  adverse  noise  quality  does  not  occur  until  after  the  detectability 
threshold;  the  noxiousness  of  the  effects  grows  rapidly  within  a narrow 
dB( A)  range  and  then  levels  off  such  that  further  increases  in  loudness 
add  only  slightly  to  perceived  noxiousness  or  adverse  quality. 


f 
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Remarks 

Loudness  interacts  with  other  variables  to  produce  noxiousness  or 
adverse  effects.  The  dB(A)  criterion  for  noise  pollution,  at  which  point 
loudness  is  deemed  noxious  or  adverse,  will  vary  according  to  time  of  day 
or  week,  location,  and  activity  context  (e.g.,  a much  lower  level  of 
loudness  will  be  deemed  noxious  in  residential  areas  at  night  than  in 
industrial  areas  during  the  day).  The  adversity  of  loudness  will  also 
increase  with  duration  of  the  noise,  the  frequency  of  its  occurrences, 
its  contribution  to  intrusive  or  background  noises,  and  the  quality  of 
intrusive  and  background  noises  before  the  water  projects'  impact  (e.g., 
when  background  noise  is  great,  annoyance  from  intruding  noise  is  less). 
Further,  differing  degrees  of  loudness  will  seem  noxious  to  people  of 
differing  sensitivity  and  experiences. 

Data  Sources 

Field  tests  using  sound  level  meters  which  measure  A-Weighted  Sound 
Levels  ( dB( A) ) . 
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Account: 
Category: 
Subcategory: 
Variable: 
Definition  & 


Social  Well-Being 
Noise 

Ambient  Sound  Levels 
Spatial  Aneas  of,  Noise  E xposuAe 
Measurement  of  Baseline  Conditions 


Spatial  areas  of  noise  exposure  should  be  defined  in  terms  of 
yeoyraphical  and  acoastccaf  characteristic*  that  ajUec*  noise-level 
exposure*  and  the  resulting  quality  ambient  sound  level*.  This  can 
be  accomplished  by  superimposing  noise  contour  mapping  over  maps  show- 
ing topography  and  other  such  environmental  characteristics  that  will 
affect  the  ambient  sound  levels  in  areas  surrounding  the  water-related 
project.  The  Spatial  areas  can  then  be  zoned  according  to  di^ering 
qualities  otf  ambient  sound  level*. 

Measures  of  loudness  can  be  used  as  the  primary  basis  for  determining 
quality  of  ambient  sound  levels  in  the  various  areas  surrounding  the  water 
project.  Loudness  levels  in  each  spatial  zone  should  be  specified  in  terms 
of  maximum-minimum  range  and  frequency,  duration,  and  variability  of  in- 
truding and  residual  loudness  levels  (see  discussion  of  " Loudne A*"). 

Prediction  of  Impacts 

Geographical  and  acoustical  characteristics  of  the  spatial  areas  and 
transmission  paths  to  them  can  be  used  to  predict  the  impacts  a water- 
related  project  will  have  on  the  foregoing  indicators  of  ambient  sound 
levels  in  each  area.  The  geographical  and  acoustical  characteristics  to 
consider  Include:  (1)  distance  of  the  spatial  area  from  the  water-related 
project  noise  source;  (2)  weather  conditions  in  the  spatial  area  and  in 
transmission  paths  from  the  water-related  noise  source  to  the  spatial 
area;  (3)  the  reverberant  and  sound  absorption  properties  of  the  topography 
and  structures  in  the  spatial  area;  (4)  the  reverberant  and  sound  absorp- 
tion properties  of  the  topography  and  structures  in  the  transmission  paths 
from  the  water-related  noise  source  to  the  spatial  area. 

Hypothesized  Functional  Curve  a Rationale 


SIZE  OF  SPATIAL  AREAS  WITH  PREDICTED 
INCREASED  AMBIENT  SOUND  LEVELS 
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The  Idealized  functional  curve  assumes  that  the  greater  the  size  of 
spatial  areas  in  which  ambient  sound  levels  are  predicted  to  increase 
because  of  a water-related  project,  the  more  adverse  the  impact  of  the 
project. 

Remarks 


The  determination  of  spatial  area  distribution  of  noise  impacts  from 
a water-related  project  is  a necessary  preliminary  step  to  determining  who 
will  be  the  recipients  of  the  noise  impacts  and  their  activities  that  are 
most  likely  to  be  affected  (see  "Activity  Context  o( i Noise  Exposure"  and 
"Noise  Recipients") . 

Data  Sources 


Geographical  maps  showing  topography  and  structural  characteristics 
of  an  area  can  often  be  obtained  frail  city  or  county  government  offices. 
These  maps  also  can  be  constructed  or  modified  by  field  observation  and 
aerial  photography.  Noise  contour  mapping  can  be  constructed  by  field 
observation  using  sound-level  meters  to  measure  loudness  at  various  loca 
tion  points  (see  "Loudness") . 
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Category: 

Subcategory: 

Variable: 


Social  Well-Being 
Noise 

Ambient  Sound  Levels 

Activity  Context  of,  Noise  txjwsuti' 


Definition  & Measurement  of  Baseline  Conditions 


This  variable  refers  to  the  activities  that  people  will  be  engaged 
in  when  they  are  exposed  to  noises  from  a water-related  project.  The 
adversity  of  noise  impacts  and,  thus,  acceptable  noise-level  thresholds 
will  differ  for  different  types  of  activities.  The  activity  context  of 


noise  exposure  is  a function  of  two  factors:  (1)  (and  use;  and  (2),  the 
time s 0(i  the  dan,  teeek,  and  neat  ojj  node  c vposuie . 

Land  use  is  used  to  define  noise-sensitive  zones.  For  example, 
suburban  residential  areas  are  high  sensitivity  zones,  urban  residential 
areas  are  generally  defined  as  less  sensitive  than  suburban  residential, 
and  downtown  urban  and  industrial  areas  are  low  sensitive  zones.  Crit- 
ical noise  receptors  (i.e.,  of  very  high  sensitivity),  such  as  schools 
and  hospitals,  should  also  be  identified.  In  addition,  noise  sensitivity 
will  vary  by  times  of  the  day,  week,  and  year  for  some  types  of  land  use, 
such  as  residential  and  recreation.  Times  of  highest  sensitivity  are 
nights,  when  people  are  sleeping,  and  weekends  and  sunnier  when  people  are 
more  likely  to  be  outdoors  and  engaged  in  recreation. 

Ideally,  acceptable  noise-level  thresholds  should  be  designated  for 
different  noise-sensitive  zones  and  for  different  times  of  the  day,  week, 
and  year.  One  can  then  determine  how  often  and  at  what  areas  and  times 
baseline  noise  conditions  exceed  these  thresholds  of  acceptability.  Un- 
fortunately, there  are  no  standardized  noise  acceptability  standards  for 
activity  contexts  of  noise  exposure.  The  reader  is  referred  to  Hopkins, 
et  al.  (1973),  Kryter  (1970),  Galloway  (1971),  and  Wyle  Laboratories 
(Community  None,  1971)  for  suggested  guidelines. 

P re  diction  ji  f I mpa  c t 

A preliminary  step  to  predicting  the  impacts  a water-related  project 
will  have  on  these  noise-sensitive  activities  is  the  prediction  of  the 
project's  impacts  on  noise  levels  in  the  various  spatial  areas  surrounding 
the  project  (see  "Sfxituit  At eas  0((  Node  Expoiute").  Land-use  maps  show- 
ing noise-sensitive  zones  and  specifying  noise-sensitive  times  for  these 
zones  can  be  superimposed  over  geographical  maps  showing  predicted  ambient 
sound  levels  for  the  various  geographical  areas.  One  can  then  identify 
those  noise-sensitive  land-use  areas  and  times  where  there  are  predicted 
increases  in  ambient  sound  levels.  If  noise-level  thresholds  have  been 
designated  for  the  areas,  then  one  can  determine  the  areas  where  the  pro- 
ject will  produce  unacceptable  noise  impacts  (i.e.,  predicted  noise  levels 
will  exceed  the  thresholds  of  acceptability). 
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Hypothe&ized  Functional  CuAve  & Rationale 


Small  Large 

Amount  Amount 

NOISE-SENSITIVE  AREA  AND  TIME 
WHERE  NOISE  WILL  BE  INCREASED 
BEYOND  ACCEPTABLE  LEVELS 


High-quality  impacts  are  assumed  to  accrue  in  inverse  relation  to 
the  amount  of  noise-sensitive  area  and  time  where  noise  from  the  water- 
related  project  will  produce  excessive  increases  in  ambient  sound  levels. 


Data  Sources 

Land-use  area  maps  often  are  available  from  county  and  city  govern- 
ment offices.  If  not,  these  can  be  produced  from  field  observation  and 
aerial  photography.  Times  of  noise  sensitivity  can  also  be  determined 
from  field  observation  and  from  the  researcher's  own  logic  and  experiences. 
See  ''Spatial  Anea&  oi  Noi&e  Expo*une"  for  overlay  noise-contour/geographi- 
cal mapping. 
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Account : Social  Well-Being 

Category:  Noise 

Subcategory:  Ambient  Sound  Levels 

Variable:  .Veoc  Koetyucr.fA 

Definition  & Measurement  of  Baseline  Conditions 

This  variable  refers  to  who  will  receive  noise  impacts  of  a water- 
related  project.  Measurement  of  noise  recipients  involves  two  primary 
concerns:  (1)  fitc  .'co  oj  the  population  »•:  e.mou,'  neiAo  quality  zones 
that  might  be  affected  by  the  water-related  project;  and  (-')  the  otcqualifu 
oj  notac  cxpoAute  from  tin'  water-related  project  among  population  segments. 

The  size  of  the  population  living  in  the  noise  quality  zones  deline- 
ated in  "Spatial  Areas  of  Noise  Exposure"  should  be  estimated.  This  can 
be  done  by  obtaining  census  tract  population  statistics  for  the  various 
noise  quality  areal  zones.  Although  the  census  tracts  and  these  areal 
zones  will  not  necessarily  be  coterminous,  field  observation  and  the  know- 
ledge of  city  or  county  officials  can  aid  in  estimating  the  population  of 
the  noise  quality  zones  from  the  census  tract  data. 

If  possible,  the  size  of  non-resident  populations  who  spend  time  in 
the  various  noise  quality  zones  should  also  be  estimated— for  example, 
workers  employed  in  downtown  or  industrial  areas . users  of  recreational 
areas,  shoppers  in  retail  areas,  etc.  These  estimates  can  be  obtained 
from  city  or  county  officials,  other  people  knowledgable  of  the  areas,  and 
field  observation.  Land-use  maps  can  help  identify  particular  areas  of 
concern  in  this  respect. 

Similar  procedures  can  be  used  to  determine  the  characteristics  of  the 
population  living  within  the  various  noise  quality  zones  and  the  character- 
istics of  non-resident  populations  who  spend  time  in  these  zones.  These 
characterist ics  should  include  socioeconomic  status,  race  ethnicity,  and 
age. 

Prediction  of  Impacts 

To  predict  who  will  receive  noise  impacts  of  the  water-related  project, 
population  increases  should  be  estimated  for  the  various  noise  quality 
zones.  (See  "Other  Population  Characteristics"  category  for  methods  of 
determining  population  increases).  Estimates  must  also  be  made  of  the 
changes  in  ambient  sound  levels  that  will  occur  in  the  various  noise  quality 
zones.  (See  "LoiuinfAA"  and  "Spatial'  Avoa  oj  NotAC  1 xposu'.c"  for  methods 
of  determining  changes  in  ambient  sound  levels). 
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Hypothesized  Functional  Curve  a Rationale 


LOUDNESS  LEVELS 


High-quality  impacts  are  assumed  to  accrue  in  inverse  relation  to  the 
size  of  population  subjected  to  unacceptable  loudness  levels  and  to  ine- 
quality of  distribution  of  such  noise  exposure  among  population  segments. 

See  "Loudness"  and  "Activity  Context  o^  Noise  Exposure"  for  determination 
of  unacceptable  loudness  levels. 

Remarks 

The  variable  of  noise  recipients  represents  the  cumulative  interaction 
of  spatial  dispersion  of  noise  impacts  and  population  dispersion  in  geo- 
graphical areas  surrounding  the  water  project. 

Data  Sources 

Decennial  census  data;  Current  Population  Reports ; Bureau  of  the  Cen- 
sus, Census  of  the  Population,  Characteristics  o £ tlic  Copulation;  noise 
contour/geographical  map  overlays;  land-use  maps;  field  observation;  city 
and  county  knowledgables. 
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Account : 


Social  Well-Being 
Noise 


Category: 

Subcategory:  Community  Annoyance/Acceptability 

Variable:  Subjective  Annoyance 


Definition  & Measurement  of  Baseline  Conditions 


Subjective  annoyance  refers  to  people's  judgments  of  the  unwanted- 
ness of  a sound.  It  is  a dimension  of  human  response  to  noise  that  is 
distinct  from  loudness,  as  it  also  reflects  reactions  to  various  other 
aspects  of  physical  sound  (i.e.,  spectrum  content  and  level,  spectrum 
complexity,  duration,  increase  in  impulsive  sounds  (kryter,  1970)  as  well 
as  unpleasant  or  pleasant  feelings  towards  attributes  of  the  sound 
source  other  than  the  sound  per  se. 

A frequently  used  measure  of  subjective  annoyance  is  the  Perceived 
Noise  Level  (PNL)  rating  developed  by  Kryter  (1970).  This  rating  is  de- 
rived from  physical  measurements  of  sound  which  are  weighted  in  such  a 
manner  as  to  enable  one  to  predict  people's  subjective  judgments  of 
noisiness  (The  Central  Institute  for  the  Deaf,  1971:  89).  These  physical 
measurements  are  expressed  as  PNdB.  Calculation  of  the  PNdB  is  complicated, 
generally  requiring  a computer  (see  Kryter,  1970;  Schultz,  1971;  the 
National  Bureau  of  Standards,  1971). 

Less  complex  but  also  less  precise  methods  of  measuring  subjective 
annoyance  are  subjective  judgment  tests.  These  tests  can  be  taken  in  the 
laboratory  or  by  social  surveys.  A direct  technique  is  to  ask  a person  to 
express  his  degree  of  annoyance  (ranging  from  "not  annoyed"  to  "extremely 
annoyed")  with  a particular  noise  or  combination  of  noises. 

Measurements  of  people's  subjective  annoyance  with  sounds  (either 
by  PNdB  or  subjective  tests)  should  be  taken  at  various  locations  through- 
out the  survey  area  and  at  various  times  of  the  day  and  week.  A composite 
physical  measure  of  community  noise  annoyance  has  also  been  developed  for 
the  aircraft  industry  and  it,  or  some  modification  of  it,  might  be  rele- 
vant for  some  water-related  projects.  This  measure  is  the  Normalized 
Community  Noise  Equivalent  Level,  which  is  the  CNEL  (described  under 
"Loudna i")  corrected  for  seasonal  changes  for  outdoor  residual  noise 
levels  in  various  land-use  areas,  and  for  previous  exposure  and  attitudes 
of  people  in  a community  (see  Wyle  Laboratories,  Community  Nocac,  Pp.  54  and 
55,  for  these  correction  factors). 

Prediction  of  Impacts 

To  predict  people's  annoyance  with  the  noises  that  are  likely  to  be 
emitted  by  a water-related  project,  one  should  simulate  the  noise  that  will 
be  emitted  during  the  construction  and  operational  phases  of  the  project. 


One  should  take  Into  account  the  design  layout,  the  machinery,  any  traffic 
or  recreational  use  that  might  result  from  the  project,  and  any  land-use 
changes  that  might  be  precipitated  by  the  project.  PNdB  ratings  of  the 
particular  simulated  sounds  can  be  estimated  from  physical  measurements 
of  these  simulated  sounds,  or  a panel  of  citizens  representative  of  the 
community  population  can  be  administered  subjective  judgment  tests  to 
determine  their  degree  of  annoyance  with  the  simulated  noises. 

More  important  than  reactions  to  these  isolated  simulated  project 
noises  are  the  increases  In  subjective  annoyance  that  might  occur  when  the 
simulated  project  noises  are  heard  In  conjunction  with  other  Intruding 
and  residual  noises  in  the  community.  If  possible,  PNdB  or  subjective 
judgment  ratings  of  these  combinations  of  simulated  project  and  other 
community  noises  should  be  measured  at  various  locations  and  times  through- 
out the  geographical  area  surrounding  the  water  project;  or  a measure 
similar  to  the  normalized  CNEL  should  be  calculated  for  the  area  as  a 
whole. 

Hypothesized  Functional  Cusive  6 Rationale 


PNdB  OR  JUDGED  ANNOYANCE  RATING 


The  Idealized  functional  curve  defines  people's  subjective  annoyance  with 
a noise  to  be  adverse.  It  Is  assumed  that  this  adversity  associated  with 
annoyance  grows  only  slowly  at  the  first  evidence  of  annoyance,  then  In- 
creases rapidly  in  conjunction  with  Increased  degrees  of  annoyance  until 
annoyance  nears  the  point  of  Intolerance. 


114 


Remarks 

Subjective  annoyance  with  noise  represents  the  cumulative  interaction 
of  physical  reactions  to  noise  and  "attitudinal  sensitivity"  to  the  noise. 
Subjective  annoyance  also  varies  with  duration  and  frequency  of  the  noise 
occurrence  and  with  the  activities  engaged  in  when  the  noise  occurs. 

Data  Sources 

Field  tests  with  sound  level  meters  give  the  necessary  physical 
measurements  of  sound  to  determine  PNdB;  subjective  tests  of  annoyance  in 
the  laboratory  or  social  surveys. 
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Account:  Social  Well-Being 

Category:  Noise 

Subcategory:  Conmunity  Annoyance/Acceptabi lity 

Variable:  Attitudimt  Sensitivity 

Definition  & Measurement  of  Baseline  Condi ti ons 

Previous  research  has  shown  that  people's  acceptabi 1 i ty/inaccept- 
ability  of  noise  and,  thus,  their  complaints  and  community  action  against 
noise  sources  are  highly  related  to:  (I)  the  peeve's  pxceiou a exposures 
to  noise;  (2)  the  cl  attitudes  toieaxds  the  noise  souxee;  and  (3)  othex 
chiixactexisties  the  population,  such  as  socioeconomic  status  and  age 
which  reflect  general  attitudinal  sensitivity  to  noise  (Clark,  et  al., 

1967;  Humphrey  and  Krout,  1975;  The  Central  Institute  for  the  Deaf,  1971; 
The  National  Bureau  of  Standards,  1971). 

In  determining  people's  previous  exposures  to  noise,  the  rural-urban 
nature  of  the  places  where  they  grew  up  and  of  the  places  where  they  have 
lived  the  past  five  years  should  be  considered.  Rural-urban  nature  of 
places  should  be  specified  as  (a)  near  industrial,  shopping,  or  other 
high-activity  centers  in  metropolitan  areas,  (b)  near  high-activity  centers 
in  other  urban  areas;  (c)  suburban  areas,  (d)  small  towns,  and  (e)  rural 
areas. 

People's  attitudes  towards  the  proposed  noise  source  that  should  be 
measured  are:  (a)  their  feelings  about  the  necessity  or  preventabi 1 ity 
of  noise  from  the  proposed  water-related  project;  (b)  their  feelings 
about  the  value  of  the  primary  functions  of  the  proposed  project  and  its 
overall  importance;  (c)  their  feelings  about  whether  the  sponsors  and 
people  involved  in  the  proposed  project  are  concerned  about  their  welfare; 
(d)  their  feelings  about  whether  they  personally  will  benefit  from  the 
project;  (e)  their  fears  or  apprehensions  about  the  proposed  project. 

Other  characteristics  of  the  population  that  should  be  determined  are 
socioeconomic  status  distributions  and  ages  of  the  people  who  are  likely 
to  be  subjected  to  noise  from  the  water-related  project.  (See  "Real  Income 
Distribution"  category  for  discussions  of  measurement  of  socioeconomic 
status).  People  of  higher  socioeconomic  status  and  older  people  have  been 
found  to  be  less  tolerable  of  noise  (Clark,  1967;  McKennell  and  Hunt,  1960) 

Prediction  of  Impacts 

To  predict  the  Impacts  of  a water-related  project  on  attitudinal 
sensitivity,  the  researcher  must  predict  the  following  population  charac- 
teristics: influx  or  losses  that  will  be  precipitated  by  the  project, 
ages  and  socioeconomic  status,  and  previous  rural-urban  experiences,  as 
discussed  previously  in  this  report.  Furthermore,  one  should  estimate  who 
will  benefit  from  the  project  and  take  into  account  the  probability  of  at- 
titudes improving  once  benefits  begin  to  accrue  from  the  project.  These 


effects  of  similar  past  projects  can  help  in  such  predictions.  A repre- 
sentative sample  of  area  residents  might  be  transported  to  a similar  proj- 
ect site  so  that  they  can  directly  observe  the  noise  characteristics. 


Hypothesized  Functional  CuAve  s'  Rationale 


The  greater  the  population's  sensitivity  to  the  noise,  as  determined 
by  the  people's  previous  exposures  to  noise,  their  attitudes  toward  the 
noise  source,  and  characteristics  such  as  socioeconomic  status  and  age, 
the  more  adverse  the  impacts  of  noise  are  assumed  to  be. 

Remarks 

Attitudinal  sensitivity  affects  people's  annoyance  with  noise  (see 
"Subjective  Annoyance")  as  well  as  their  willingness  to  accept  a certain 
amount  of  annoyance. 

Data  Sources 

Social  surveys  of  the  population. 
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AESTHETIC  VALUE 

The  purview  of  aesthetic  value  is  defined  in  several  different  ways 
in  the  literature.  A broad  interpretation  of  aesthetic  value  is  that  it 
is  the  valuation  of  many  kinds  of  sensory  responses  to  envi ronmental 
stimuli.  Included  in  this  interpretation  are  the  sensory  responses  of 
touching,  smelling,  hearing,  and  seeing.  The  purview  of  impact  assess- 
ment with  respect  to  this  interpretation  would  include  air  and  water 
quality,  noise,  biota,  and  other  environmental  effects. 

Because  these  various  environmental  effects  have  been  dealt  with 
elsewhere  in  the  Environmental  Quality  or  Social  Well-Being  accounts, 
this  category  of  "Aesthetic  Value"  deals  with  the  valuation  of  visual 
sensory  responses.  More  specifically,  aesthetic  value  is  defined  here 
as  the  valuation  of  the  beauty  of  a scene  (Stalnaker  and  Arnette,  1976). 

The  variables  relevant  to  this  interpretation  of  aesthetic  value 
can  be  grouped  into  three  major  subcategories  (Figure  9).  The  first  sub- 
category, "Aesthetic  Resource  Attributes,"  concerns  attributes  of 
physical  resources  in  the  environment  that  can  be  perceived  and  aestheti- 
cally evaluated  by  an  observer.  The  second  category,  "Social  Aesthetic 
Sensitivity,"  includes  social  attitudes  and  usage  which  determine  aesthe- 
tic judgments.  The  last  category,  "Visual  Perception  Sensitivity," 
concerns  physical  features  of  the  observers  (sensory  acuity)  and  the 
observers'  physical  relationships  to  aesthetic  stimuli. 


1 


AESTHETIC 

VALUE 


AESTHETIC 

RESOURCE 

ATTRIBUTES 


SOCIAL 

AESTHETIC 

SENSITIVITY 


VISUAL 

PERCEPTION 

SENSITIVITY 


Intrinsic  Quality  of 
Aesthetic  Objects 

♦Visual  Unity 

♦Visual  Complexity 

Visual  Land-Use 
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Figure  9 

Structure  of  the  Aesthetic  Value  Category 


NOTE:  The  variables  denoted  by  an  asterisk  (*)  are  operationalized 

in  this  report. 
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Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcategory:  Aesthetic  Resource  Attributes 

Variable:  l 'i&ual  Unity 

Definition  & Measurement  of  Baseline  Conditions 


This  variable  refers  to  the  interrelationships  among  aesthetic 
objects  or  elements  and  their  combination  to  form  a total  landscape 
pattern  and  image.  The  concern  with  respect  to  this  variable  for  impact 
assessment  is:  Can  a landscape  absorb  a water  resource  or  facility 
without  suffering  a major  change  in  its  pattern  or  image? 

The  distribution  and  interrelationships  of  the  following  types  of 
aesthetic  objects  or  elements  should  be  considered:  tandAoAm  ei  topog- 
raphy (the  physiographic  or  geomorpho logical  characteristics  of  the 
landscape);  vegetative  land  covet  (forests,  grasslands,  marshes,  etc.); 
watettfotma  (lakes,  rivers,  oceans);  mteA-tand  intctrfacea  (beaches,  etc.); 
man-made  a ft uc tut e a (buildings,  dams,  bridges,  etc.).  Characteristics  of 
design,  color,  complexity,  and  size  of  each  aesthetic  object  or  element 
will  affect  their  interrelationships  and  their  combined  effect. 

Visual  unity  is  frequently  referred  to  as  fit,  continuity,  coherence, 
and  harmony.  It  concerns  the  degree  of  order  or  redundance  of  elements, 
continuity  with  respect  to  form  and  pattern  in  the  landscape,  uniformity 
of  textures,  and  harmonious  arrangements  of  color  and  shapes.  Also  of 
concern  is  the  visual  importance  of  the  various  aesthetic  elements  in 
a landscape  view.  Importance  in  this  sense  means  focal  points-- 
aesthetic  objects  to  which  attention  is  directed.  There  may  be  one 
strong  focal  point  or  secondary  and  tertiary  focal  points.  Visual  im- 
portance is  a function  of  spatial  composition  (the  proportional  arrange- 
ments of  elements  in  a scene),  the  magnitude  of  the  area  from  which 
objects  can  be  seen,  the  proximity  of  the  viewer  to  the  objects  (see 
"Ae&thetic  Expomie")  and  the  degree  of  contrast  in  size,  form,  complex- 
ity, color,  and  texture  among  aesthetic  objects  in  the  landscape  (see 
"Vciuaf  Complexity") . 

Visual  unity  should  be  assessed  by  an  expert  or  experts  who  have 
been  trained  to  be  sensitive  to  these  aspects  of  aesthetic  quality  (e.g., 
a landscape  architect,  planner,  oi  designer;  artist;  art  and  landscape 
historian,  etc.).  These  assessments  can  be  made  by  on-site  observation 
from  frequented  or  representative  vantage  points  at  various  seasons  of 
the  year  or  from  environmental  simulations  of  typical  and  outstanding 
landscape  scenes  (e.g.,  photographs  or  drawings)  at  the  various  seasons. 
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Prediction  of  Impacts 

In  predicting  the  impacts  a water  or  related  land-management  project 
will  have  on  visual  unity  in  a landscape,  one  should  consider  any  man- 
made structures  that  the  project  will  introduce  (such  as  a dam)  or 
secondarily  precipitate  (such  as  residences,  buildings  and  other  construc- 
tion that  will  develop  around  a reservoir)  and  any  effects  the  project 
might  have  on  other  aesthetic  objects  or  resources.  One  should  estimate 
how  these  changes  will  visually  distract  from  or  enhance  existing  land- 
scape scenes  and/or  how  the  project  will  visually  dominate  the  landscape. 
These  assessments  should  be  made  for  each  season  of  the  year.  The  effec- 
tiveness over  time  of  possible  remedial  tactics  and  future  land  uses  that 
are  likely  to  affect  the  landscape  should  be  predicted.  With  respect  to 
the  latter,  land-use  changes  and  their  aesthetic  effects  without  the 
introduction  of  the  project  should  be  compared  with  such  changes  if  the 
project  Is  Introduced. 

Photograph  retouchings  or  drawings  can  simulate  the  changes  in  the 
landscape  that  are  likely  to  occur  if  the  project  is  introduced.  The 
panel  of  experts  can  then  assess  these  effects  on  visual  unity  and  visual 
dominance. 

Hypothesized  Functional  Calve  6 Rationale 


1-0 


VISUAL  UNITY 
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Beneficial  Impacts  are  assumed  to  accrue  generally  from  a project 
that  fits  orderly  and  harmoniously  within  the  existing  landscape  and  does 
not  dominate  the  landscape.  However,  in  some  cases  a proposed  project 
might  benefit  a landscape  by  virture  of  its  domination,  whereby  it  serves 
as  a desirable  focal  point  that  makes  the  landscape  visually  outstanding 
or  unifies  existing  landscape  elements.  An  attractive  reservoir  is  an 
example  of  the  latter. 
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Data  Sources 


Panel  of  experts  (e.g.,  landscape  architects,  designers,  planners, 
artists,  art  or  landscape  historians);  photographs;  drawings;  on-site 
observation. 

References 


Cotter,  D.  J.,  and  D.  B.  Croft,  U/afct  Application  Practice  A and 
Lands  cap c Attributes  Associated  with  Residential  Water  Consumption, 
Report  for  the  Office  of  Water  Research  and  Technology,  University 
Park:  New  Mexico  State  University,  Water  Resources  Institute,  1974. 

Fabos,  J.  G.,  P.  N.  Procopio,  J.  H.  Spencer,  E.  H.  Zube,  and  C. 
Carlozzi,  North  Atlantic  Regional  Water  Resources  Study,  Appendix  N, 
Visual  and  Cultural  Environment,  Amherst,  Mass:  Research  Planning 
and  Design  Associates,  Inc.,  May,  1972. 

Hendrickson,  P.  L.,  R.  W.  Bahl,  B.  A.  Gray,  and  W.  S.  Maynard, 
Measu-ing  the  Soc iaf  Attitudes  and  Aesthetic  and  Economic  Consid- 
erations Which  Influence  Transmission  Line  Routing,  Richland,  Wash.: 
Battelle-Pacific  Northwest  Laboratories,  1974. 

Kaplan,  Stephen,  "An  Informal  Model  for  the  Prediction  of  Preference," 
P.  92-101  in  Zube,  E.  H.,  R.  0.  Brush,  and  J.  G.  Fabos,  eds., 

Landscape  Assessment:  Values,  Perceptions , and  Resources.  Strouds- 
burg, Pa.:  Halsted  Press,  1975. 

Litton,  R.  Burton,  Forest  Landscape  Description  and  Inventories--  A 
Basis  ^or  Land  Planning  and  Design,  U.S.D.A.  Forest  Service  Research 
Paper  PSW-49.  Berkeley:  Pacific  Southwest  Forest  and  Range  Exper- 
iment Station  and  the  College  of  Environmental  Design,  University  of 
California  at  Berkeley,  1968. 

Polakowski,  Kenneth  J.,  "Landscape  Assessment  of  the  Upper  Great 
Lakes  Basin  Resources:  A Macro-Geomorphic  and  Micro-Composition 
Analysis,"  Pp.  203-219  in  Zube,  E.  H.,  R.  0.  Brush,  and  J.  G.  Fabos, 
eds..  Landscape  Assessment:  Values,  Perceptions,  and  Resources. 
Stroudsburg,  Pa.:  Halsted  Press,  1975. 

Redding,  M.  J.,  Aesthetics  in  Environmental  Planning,  Washington, 

D.C.:  Office  of  Research  and  Development,  EPA,  1973. 


Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcategory:  Aesthetic  Resource  Attributes 

Variable:  Vi&unt  Complexity 

Definition  S Measurement  of  Baseline  Condi tl ons 

Visual  complexity  consists  of  two  dimensions:  (1)  cUvenitij;  and  (2) 
coat*  oat. 

Diversity  refers  to  variety,  the  amount  of  different  aesthetic  objects 
in  a landscape.  Measurement  should  be  made  of  variety  in  land  use  (agri- 
cultural, wilderness,  commercial,  etc.)  and  of  variety  among  and  within 
the  following  components  of  the  landscape:  landform  (topographic  differ- 
ences); geologic  surface  material  (texture,  rockforms,  etc.);  waterform 
(lakes,  rivers,  streams);  man-made  structures  (buildings,  dams,  etc.); 
vegetation  (trees,  grasslands,  etc.);  and  fauna  (animal  life,  aquatic  life, 
fowl).  Spatial  diversity,  which  relates  to  external  and  internal  variety 
in  many  of  these  components,  is  judged  by  the  size  and  shape  of  spaces, 
degrees  of  enclosure  (open  vistas  versus  closed  lands,  such  as  forests), 
and  height  differentiation.  Even  views  of  action  created  by  human  or 
animal  use  offer  variety  or  diversity  in  a landscape. 

Contrast  refers  to  perceivable  edges  or  interfaces  between  aesthetic 
objects  which  differ  by  size,  form,  texture,  color,  and  brightness. 

Again,  these  contrasts  among  and  within  the  various  components  of  the 
landscape  should  be  considered. 

A landscape  inventory  can  aid  in  the  assessment  of  diversity  and 
contrast.  This  is  a listing  and  brief  descriptions  of  aesthetic  objects 
within  a landscape  scene.  These  inventories  can  be  made  on-site  or  from 
photographs  or  drawings  of  typical  and  outstanding  landscape  views  at 
various  location  points.  If  time  and  resources  preclude  the  construction 
of  landscape  inventories,  experts  (landscape  architects,  designers, 
artists,  etc.)  can  assess  diversity  and  contrast  on-site  or  frail  photo- 
graphs or  drawings  alone.  The  on-site  observations,  photographs,  or 
drawings  should  be  made  at  various  locations,  times,  and  seasons  of  the 
year  to  account  for  the  effects  of  distance,  atmospheric  conditions,  and 
seasonal  changes  on  visual  contrast.  See  Fabos,  et  al . (1975:  325-28) 
for  details  regarding  the  quantification  of  diversity  and  contrast. 


Prediction  of  Impacts 


In  predicting  the  impacts  of  a water  project  on  visual  complexity, 
several  possible  types  of  effects  should  be  analyzed:  (1)  increased  diver- 
sity and  contrast  in  the  landscape  that  will  result  from  the  introduction 
of  water  bodies,  structures,  etc.,  directly  or  secondarily  precipitated  by 
the  water  project;  (2)  increased  diversity  and  contrast  that  will  result 
from  the  project's  control  of  pollution,  flooding,  etc.  (e.g.,  resulting 
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in  protection  of  flora  and  fauna  in  the  area);  (3)  reduced  diversity  and 
contrast  in  the  landscape  due  to  the  project's  destruction  of  diversify- 
ing and  contrasting  elements  integral  to  the  original  landscape.  Such 
destruction  might  be  caused  directly  by  the  project  (as  by  a reservoir 
which  causes  the  removal  of  trees  and  fauna  in  an  otherwise  monotonous 
landscape  of  low  biologic  interest)  or  secondarily  (as  by  the  destruction 
of  wildlife  and  forests  due  to  residential  and  commercial  construction 
surrounding  a reservoir). 

Hypothesized  FunctiotuiC  Calve  a Rationale. 


Past  research  has  shown  that  generally  the  more  diverse  or  varied 
the  landscape  pattern  and  the  greater  the  contrasts  between  aesthetic 
objects,  the  greater  the  aesthetic  value  of  a landscape  (Fabos,  et  al . , 
1972;  Hampe,  et  al.,  1974).  It  is  assumed,  however,  that  there  is  a 
degree  of  diversity  and  contrast  that  yields  the  optimum  pleasure  and 
stimulation  and  thereafter  aesthetic  value  declines  with  increased  visual 
complexity. 

Remarks 

Visual  complexity  is  integrally  related  to  "dominance."  Complexity 
creates  visual  importance,  focal  points,  and  vividness  (memorability)  of 
a landscape.  A certain  degree  of  contrast  is  essential  to  yield  a domi- 
nant object. 

Data  Sources 

Landscape  inventory;  on-site  observation;  photographs;  drawings; 
panel  of  experts  (landscape  architects,  designers,  artists,  etc.). 
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Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcategory:  Aesthetic  Resource  Attributes 

Variable:  Fragility  09  Aei  the  tic  RuouAca 

Definition  & Measurement  of  Baseline  Conditions 


Fragile  aesthetic  resources  are  defined  as  acatce  or  unique  aesthetic 
resources  and  other  aesthetic  objects  or  landsd|ges  of  especially  high 
ae^dietic  iciisiticity.  Scarce  aesthetic  resources  refers  to  those  aes- 
thetic objects  or  elements  which  are  unique  relative  to  a given  landscape 
or  aesthetic  landscape  scenes  which  are  unique  relative  to  a given  area 
or  region.  By  "unique"  is  meant  how  different  an  aesthetic  object  or 
landscape  is  in  comparison  with  what  is  typical.  Examples  of  scarce  or 
unique  aesthetic  resources  are:  rare  endemic  flora  or  fauna;  rare  flora 
of  unusually  high  quality;  infrequent  but  outstanding  geomorphological 
characteristics;  other  quality  aesthetic  objects  which  are  unusual  by  virtue 
of  their  form,  size,  color,  or  texture;  objects  of  religious  significance. 

"High-sensitivity"  aesthetic  objects  or  landscapes  are  defined  as 
those  producing  increased  viewer  sensitivity  or  visual  awareness.  In 
addition  to  scarce  or  unique  aesthetic  resources  (which  generally  are  of 
high  sensitivity  by  virtue  of  their  uniqueness),  the  following  are  con- 
sidered of  high  sensitivity: 

•boundary  edges  or  interfaces  between  different  landscape  types; 

•overlooks  which  allow  panoramas  of  large  areas  of  the  landscape; 

•natural  or  cultural  (man-made)  landmarks  which  dominate  the  image 
of  the  surrounding  area; 

•advertised  scenic,  natural,  or  historic  areas; 

•other  landmarks  of  local  significance  and  preference; 

•areas  of  high  use  or  exposure  (e.g.,  major  paths,  near  cities-- 
see  "Aathe.tic  Expoiure") ; 

•special  land-use  districts,  (i.e.,  geographic  areas  having  an  ex- 
pected image  in  the  eyes  of  the  public  such  as  recreational  areas, 
wildlife  refuges,  etc.; 

‘aesthetic  focal  points  in  a landscape  and  outstanding  scenic  resources 
or  landscapes  in  an  area. 

Aesthetic  resources  not  likely  to  change  rapidly  as  a result  of  natural 
processes  are  also  considered  to  be  more  "sensitive"  or  "fragile"  with 
respect  to  the  possibility  of  man-made  alterations  than  other  aesthetic 
resources. 

Landscape  inventories  can  be  used  to  identify  scarce  or  unique  land- 
scape resources  and  other  high-sensitivity  aesthetic  resources  as  boundary 
edges,  overlooks,  landmarks,  high-exposure  areas,  and  focal  points  (for 
determining  the  latter,  see  "VImuU  Complexity") . Surveys  of  the 
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residents  In  the  area  can  be  used  to  Identify  landmarks  of  especial  local 
significance  and  preference  and  geographic  areas  which  have  an  expected 
image  In  the  eyes  of  the  public.  In  addition,  the  relative  Importance  of 
landmarks  and  aesthetic  objects  to  residents,  users,  and  tourists  can  be 
assessed  by  instructing  a representative  sample  of  these  people  to 
photograph  those  areas  or  objects  they  desire.  The  views  most  often 
photographed  would  signify  those  having  beauty  or  Interest  that  they 
perceive  are  superior  to  the  typical  landscape.  Travel  guides,  natural 
history  books,  and  park  service  publications  can  also  be  used  to  help 
determine  significant  natural  or  cultural  landmarks. 

Prediction  of  Impacts 

In  predicting  the  Impacts  of  a water  or  related  land-management 
project  on  fragile  aesthetic  resources,  two  types  of  possible  effects 
should  be  considered:  (1)  the  uniqueness  and  sensitivity  of  the  aes- 
thetic resources  that  will  be  altered  by  the  project;  (2)  the  unique- 
ness and  sensitivity  of  the  aesthetic  resources  that  will  be  created 
by  the  project  relative  to  the  original  aesthetic  resources  In  the 
area.  The  "viewshed"  from  various  location  points  throughout  the  area 
surrounding  the  water  project  should  be  mapped  and  fragile  resources  as 
defined  above  should  be  noted  to  determine  what  landscapes  and  resources 
will  be  Impacted  by  the  project.  These  determinations  can  be  made  In 
microscale  (within  small  landscape  units)  and  macroscale  (relative  to 
the  region). 

Hypothesized  Functional  CuAve  6 Rationale 
1.0 
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Not  Fragile  Very  Fragile 
FRAGILITY  OF  AESTHETIC  RESOURCES 

Fragile  aesthetic  resources  are  defined  as  high-quality  resources. 
If  a project  is  predicted  to  preserve  fragile  aesthetic  resources,  its 
impacts  will  be  assessed  as  beneficial. 
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Measurement  of  other  Important  variables  having  to  do  with  aesthetic 
value  will  be  needed  to  help  define  fragile  aesthetic  resources.  These 
are  "E'<au.i ( Utufu,"  "Vcacut f ComiafcxtCy,  "AcaC/ictsc  PiCfiocnccA,"  and 
"Aesthetic  fcxpoAuxc."  Mow  a proposed  project  will  affect  fragile  aes- 
thetic resources  is  a more  or  less  cumulative  measurement  crucial  to 
the  assessment  of  impacts  on  aesthetic  value. 

Mata  Sources 

landscape  Inventories,  surveys  of  residents,  photographs,  travel 
guides,  natural  history  books,  park  service  publications. 
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Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcateqory : Social  Aesthetic  Sensitivity 

Variable:  Aesthetic  P^c^ence-i 

Definition  & Measurement  of  Baseline  Conditions 


Aesthetic  preferences  or  preferential  judgments  refer  to  people’s 
personal,  subjective  appreciation  or  distaste  for  aesthetic  environments 
or  stimuli.  They  Include  people's  comparative  appraisals  whereby  the 
relative  quality  of  aesthetic  environments  or  stimuli  are  judged  against 
explicit  or  implicit  normative  standards.  Aesthetic  preferences  reflect 
general  aesthetic  values  which  differ  for  different  populations  and  for 
different  segments  of  the  same  population.  Consequently,  aesthetic 
preferences  should  be  measured  for  the  population  as  a whole  that  Is 
likely  to  be  affected  by  a proposed  water  project  and  measured  separately 
for  all  substantial  segments  (e.g.,  socioeconomic  status,  ethnic,  and  age 
groupings)  within  this  population.  In  addition,  aesthetic  preferences 
may  vary  by  activity  context  of  aesthetic  observation  and  by  moods,  etc. 
Therefore,  aesthetic  preferences  should  be  measured  separately  for 
representative  samples  of  residents,  recreational  users,  travelers,  shop- 
pers, workers,  etc.,  who  view  landscapes  likely  to  be  impacted  by  the 
proposed  project. 

The  representative  samples  of  viewers  should  be  asked  to  give  their 
preferences  for  or  evaluations  of  the  landscape  scenes  that  researchers 
or  experts  (landscape  architects,  designers,  etc.)  believe  to  be  typical 
of  or  outstanding  In  the  area.  A pilot  survey  of  the  viewers  can  also 
be  used  to  determine  which  scenes  are  typical  or  outstanding.  The 
samples'  observations  of  the  scenes  can  be  made  from  photographs,  drawings, 
or  on-site  at  designated  location  points.  Because  landscape  views  vary  by 
distance,  photographs  which  show  foreground,  middleground,  and  background 
views  are  especially  helpful  (see  "lUewihed") . 

Numerous  techniques  can  be  used  to  measure  preferences  and  evaluations. 
The  Semantic  Differential  Technique  discussed  by  Carlson,  et  al.  (1976) 
is  frequently  used.  The  respondents  also  can  be  asked  merely  to  describe 
how  they  feel  about  the  scene,  or  they  can  be  asked  to  describe  the  scene 
in  terms  of  some  of  the  adjectives  in  the  Landscape  Adjective  Checklist 
(Craik,  1975:  138-39).  The  Likert  scaling  technique  is  especially  help- 
ful In  determining  relative  degrees  of  preference  for  various  scenes.  See 
Stalnaker  and  Arnette,  et  al . (1976)  and  Brown  (1974)  for  detailed  descrip- 
tion and  comparisons  techniques  to  qualify  aesthetic  preferences  and  evalu- 
ations. User-employed  photographic  studies  also  can  be  utilized  to  deter- 
mine the  relative  Importance  of  landscape  scenes.  In  these  studies,  people 
In  a representative  sample  are  asked  to  photograph  whatever  they  desire 
within  specified  areas.  Scenes  that  are  photographed  frequently  are  judged 
of  high  quality  or  visually  Important. 


Prediction  of  Impacts 


Environmental  simulations  should  be  made  of  the  alterations  in  the 
landscape  that  will  be  produced  directly  or  secondarily  by  the  proposed 
water  project.  This  can  be  done  by  retouching  photographs  or  by  draw- 
ings. The  same  respondents  or  a sample  drawn  by  identical  techniques 
should  be  asked  about  their  preferences  for  or  evaluation  of  the  altered 
landscape  scenes  in  exactly  the  same  manner  as  they  were  asked  about  the 
original  scenes.  Preferences  of  the  altered  and  original  scenes  can  then 
be  compared. 

Hypothesized  Functional  Calve  6 RcLtiona.Ce. 


PREFERENCES  FOR  AESTHETIC  OBJECTS  AND  SCENES 

Aesthetic  objects  or  scenes  which  are  preferred  by  the  residents 
and  users  of  the  area  are  judged  of  higher  quality  than  nonpreferred  or 
neutrally  evaluated  objects  or  scenes.  Beneficial  impacts  will  accrue 
from  the  addition  and/or  preservation  of  these  preferred  objects  or 
scenes. 


Remarks 


Aesthetic  preferences  are  functions  of  aesthetic  values  which  reflect 
past  experiences,  environmental  lifestyles,  etc.  The  context  of  aesthetic 
observation  will  also  affect  preferences,  because  they  affect  relative 
freedom  from  distraction  and  opportunity  to  examine  landscapes  in  detail. 

Data  Sources 


User  and  resident  surveys,  photographs,  drawings,  on-site  observations. 
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Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcategory : Visual  Perception  Sensitivity 

Variable:  Vicio&hed 

Definition  & Measurement  of  Baseline  Conditions 


Viewshed  refers  to  that  area  which  is  physiologically  possible  for 
a person  to  see  while  located  at  a given  point.  Whether  an  aesthetic  object 
will  be  within  a viewshed  and  how  clearly  and  vividly  that  object  can 
be  discerned  by  an  observer  will  depend  on  the  position  of  the  observer-- 
his  distance  from  the  object,  his  elevation  with  reference  to  the  object, 
his  angle  of  view--and  on  the  time  of  day,  atmospheric  conditions,  and 
visual  screening  between  the  observer  and  the  object. 

Viewsheds  should  be  measured  at  various  strategic  location  points 
of  visual  access  to  outstanding  and  typical  landscapes  in  the  area  of 
the  proposed  water  project.  The  length  and  area  of  view  at  various 
observer  angles  at  these  location  points  should  be  measured.  Three  dimen- 
sions of  the  viewshed,  which  are  a function  of  distance,  should  be  analyzed 
separately:  (1)  foreground,  which  allows  maximum  perception  of  detail  at 
close  range;  (2)  middleground,  which  is  the  most  critical  dimension  of 
the  viewshed  because  it  tends  to  dominate  perception  or  image  of  the  view; 
(3)  background,  which  is  not  as  sensitive  to  texture,  color,  and  detail 
of  form,  is  the  least  critical  dimension  of  the  viewshed  unless  it  offers 
an  outstanding,  contrasting  panorama  to  the  foreground  and  middleground 
views  (as  of  mountains  or  a lake  in  relation  to  urban  middle-  and 
foreground  views).  Grid  maps  or  photographs  can  be  constructed  whereby 
foreground,  middleground,  and  background  cells  of  landscape  views  are 
delineated  (see  Brush  and  Shafer,  1975).  Features  within  these  grids  can 
then  be  inventoried  and  described.  A computer  technique  called  VIEWIT 
has  also  been  developed  to  measure  viewsheds  (see  Iverson,  1975:  283-284 
and  Redding,  1973:  68-69). 

Prediction  of  Impacts 

Two  types  of  viewsheds  should  be  considered  in  predicting  the  aesthetic 
impacts  of  a proposed  water  or  related  land-management  project:  (1)  the 
predicted  visibility  of  the  water  resources,  structures,  or  other  altera- 
tions of  the  landscape  in  the  viewsheds  at  all  strategic  location  points; 

(2)  the  predicted  viewshed  from  the  project's  facilities  if  the  project 
was  constructed  for  recreation  or  if  it  otherwise  would  offer  access  to 
aesthetic  visual  stimulation. 

With  respect  to  the  first  of  these  considerations,  the  project's  pre- 
dicted impact  on  the  foreground,  middleground,  and  background  dimensions  of 
the  viewsheds  should  be  assessed.  In  addition  to  providing  aesthetically 
pleasing  or  degrading  foreground  detail,  any  such  details  increased  by 
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a water  project  might  obscure  or  detract  from  the  original  middleground 
or  background  views.  The  effects  of  the  project  on  middleground  views 
are  most  crucial,  because  linkages  among  landscape  components  are  most 
apparent  in  these  views;  consequently,  alterations  of  the  landscape 
caused  by  the  water  project  will  be  especially  apparent  in  these  views. 

In  describing  the  viewshed  from  the  project's  facilities,  the  eleva- 
tion of  the  observers  with  reference  to  quality  aesthetic  objects  in  the 
landscape  should  be  considered.  Observer  position  is  judged  superior  if 
it  is  above  a visual  objective;  normal,  if  it  is  at  the  same  level  as  a 
visual  objective;  and  inferior,  if  it  is  below  a visual  objective. 

Hypothesized  Functional  Cu/ive  6 Rationale 


VIEWSHED  OF  PROJECT 
ALTERATIONS  ON  A LANDSCAPE 


In  general,  the  greater  the  viewshed  of  a project's  alterations  on  a 
landscape,  the  more  adverse  the  predicted  impact  of  tne  project.  There 
are  exceptions  to  this  rule,  however,  as  with  respect,  to  an  aesthetically 
pleasing  reservoir  of  which  a large  viewshed  would  be  more  desirable  than 
a small  viewshed. 

Remarks 

In  any  cumulative  index  of  impact  on  aesthetic  value,  quality  or 
degrading  alterations  of  the  landscape  should  be  weighted  according  to 
the  number  of  strategic  viewsheds  in  which  they  are  visible,  the  degree 
of  visibility  of  the  alterations  within  these  viewsheds,  and  the  distal 
dimension  of  the  viewshed  where  they  are  visible  (i.e.,  foreground, 
middleground,  or  background). 

Date  Sources 

Field  observation,  photographs. 
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Account:  Social  Well-Being 

Category:  Aesthetic  Value 

Subcategory:  Visual  Perception  Sensitivity 

Variable:  Aesthetic  Exposure 

Definition  & Measurement  of  Baseline  Conditions 


Aesthetic  exposure  refers  to  a population's  accessibility  to 
ae.sthe.tic.  lesouAces.  In  measuring  the  baseline  conditions  with  respect 
to  these  kinds  of  exposure,  one  should  determine: 

•the  number  of  people  presently  viewing  the  site; 

•their  frequency  of  viewing  the  site  (average  and  minimum- 
maximum  range); 

•the  length  of  exposure  at  each  viewing  (average  and  minimum- 
maximum  range); 

•characteristics  of  the  exposed  population  (socioeconomic 
status,  age,  ethnicity/race,  etc.); 

•activity  context  of  aesthetic  exposure  (recreational  users, 
residents,  travelers,  workers,  shoppers,  etc.). 

Prediction  of  Impacts 

To  predict  the  impacts  of  a water  or  related  land-management 
project  on  the  foregoing  aspects  of  aesthetic  exposure,  the  physical 
proximity  of  population  concentrations  to  the  water  resources  or  its 
structures  and  to  other  project  alterations  of  the  original  landscapes 
should  be  determined.  Alterations  directly  and  secondarily  caused  by 
the  project  should  be  considered.  Delineations  of  the  "viewsheds"  at 
strategic  location  points  in  the  area  surrounding  the  project  will  define 
the  sites  where  project  alterations  to  the  landscape  can  be  viewed  (see 
"l/tewahcd") . The  population  living  in  or  near  these  location  points  and 
travel  routes,  recreational  areas,  and  industries  in  or  near  these  loca- 
tions will  affect  the  number  and  kinds  of  people  exposed  to  the  views 
and  the  amount  of  their  exposure. 

For  quality  aesthetic  views  that  wi^l  be  improved  by  the  water  proj- 
ect, the  ease  of  physical  accessibility  to  the  viewing  sites  also  will 
determine  aesthetic  exposure.  Whether  the  site  can  be  reached  by  car, 
on  foot,  boat,  etc.,  as  well  as  the  distance  to  the  sites  from  populated 
areas  should  be  measured. 

In  making  all  of  the  foregoing  predictions  with  respect  to  aes- 
thetic exposure,  one  must  take  into  account  future  population  changes 
(i.e.,  in  size,  density,  distribution)  and  future  land  uses  (such  as  new 
industry  locations,  new  travel  routes,  and  new  residential  and  commercial 
developments).  Both  future  population  changes  and  land  uses  that  will  be 
precipitated  by  the  water  project  and  future  population  changes  or  land 
uses  that  are  likely  to  occur  with  or  without  the  project  are  salient. 


::  v . 
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Hypothesized  Functional  Curve  S Rationale 


DEGREE  OF  EXPOSURE  (POPULATION  NUMBERS, 
FREQUENCY  AND  LENGTH  OF  VIEWING) 

TO  AESTHETIC  RESOURCES 


Generally,  the  greater  the  increase  in  exposure  to  aesthetic  re- 
sources (as  determined  by  the  number  of  people  exposed  and  the  frequency 
and  length  of  their  exposure),  the  more  beneficial  the  impact  of  a pro- 
ject. However,  the  impact  is  assumed  to  peak  and  to  decrease  when 
crowding  occurs.  Equal  exposure  of  various  population  segments  is  also 
defined  as  a beneficial  impact.  Generally,  aesthetic  exposure  is  more 
important  for  recreational  users,  residents,  and  travelers  than  it  is 
for  industrial  workers,  shoppers,  etc. 

Remarks 


Measurement  of  aesthetic  exposure  is  essential  to  the  assessment  of 
the  visual  impact  of  a proposed  project.  A cumulative  measure  of  visual 
impact  can  be  expressed  as  the  product  of  change  in  visual  quality  and 
the  amount  of  aesthetic  exposure. 

Data  Sources 

Field  observation,  surveys  of  random  samples  of  viewers  at  strategic 
sites. 
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CONCLUSION 


It  has  not  been  within  the  scope  of  this  report  to  focus  on  the 
details  and  the  many  caveats  that  are  germane  to  predicting  the  impacts  of 
a technological  project  on  social  well-being.  Briefly  addressed  below, 
however,  are  several  basic  methodological  principles  and  important  criteria 
that  will  affect  the  quality  of  social  well-being  impact  assessment  research 
and  that  should  be  incorporated  in  future  guidelines  for  water  resource 
planning. 

\ 

First,  the  water  official  is  cautioned  that  this  entire  report 
should  represent  only  a beginning  effort  towards  the  establishment  of  guide- 
lines for  social  well-being  impact  assessment  of  water  and  related  land- 
management  projects.  Social  well-being  impact  assessment  in  general  is  in 
a primitive  stage  of  development,  and  resolution  of  the  problems  that  today 
can  only  be  acknowledged  will  have  to  await  future  development  of  the  field. 

VARIABLE  SELECTION 

A major  problem,  acknowledged  at  the  outset  of  this  report,  is  the 
selection  of  variables  for  study.  The  social  well-being  indicators  that 
are  meaningful  for  impact  assessment  will  differ  by  the  type  of  water  proj- 
ect, its  location,  the  population  potentially  affected,  and  the  phase  of 
operation  of  the  project  (i.e.,  planning,  construction,  or  operation). 
Furthermore,  the  researcher  should  be  cognizant  that  use  of  a variable 
listing,  such  as  provided  in  this  report,  "...  can  lead  to  a false  sense 
of  security."*  Because  of  the  diversity  of  water  projects  and  the  varying 
conditions  under  which  these  projects  are  planned  and  implemented,  there 

* J.  D.  Priscoli,  personal  communication,  1977. 
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is  no  guarantee  that  any  one  or  several  variable  listings  would  include  all 
of  the  indicators  that  might  be  significantly  impacted  upon  by  a particular 
project.  The  variable  listing  presented  in  this  report  is  meant  to  serve 
only  as  an  aid  or  guide  to  the  researcher.  At  this  stage  of  development 
of  social  well-being  impact  assessment,  the  researcher  must  in  the  end 
rely  upon  his  own  intuitive  sensitivity  and  judgment. 

There  are  several  additional  means  of  variable  selection,  however, 
that  are  essential  to  high-quality  resource  planning.  One  means  of  selec- 
tion is  to  determine  what  are  the  predominant  issues  of  concern  to  the 
potentially  impacted  communities,  their  leaders,  and  their  citizens.* 

Do  the  people  themselves  perceive  income  inequality  or  health  to  be  a 
problem?  Do  they  anticipate  the  water  project  helping  or  hindering 
the  resolution  of  this  problem?  Do  the  leaders  and/or  citizens  antici- 
pate problems  not  considered  by  the  researcher? 

Another  means  of  variable  selection  is  for  the  researcher  to  become 
familiar  with  the  history  of  the  potentially  impacted  communi ty--the  issues 
that  have  been  raised  before  and  the  peoples'  reactions  to  these  issues 
(Finsterbusch  and  Wolf,  1977).  In  addition,  the  researcher  should  become 
familiar  with  similar  types  of  water  projects  and  the  history  of  issues 
aid  impacts  associated  with  them.* 

BASEL iNh  MEASUREMENT 

The  waterway  planner  is  referred  to  Guseman,  et  al.  (1976 ‘.201 -38)  for 
detailed  descriptions  of  major  data  collection  techniques.  Table  1 sum- 
marizes the  comparative  advantages  of  these  techniques. 


* Ibid . 
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Table  1 

Advantages  of  Four  Data  Collection  Techniques 
for  Social  Well-Being  Impact  Assessment* 


Advantages 

Survey 

Data  Collection  Technique 

Informant  Field 

Interviews  Observation 

Secondary 

Data 

Sources 

Rapid  method  of  data 
collection 

4 

3 

!** 

2 

Low-cost  approach 

4 

3 

2 

1 

Variety  of  data  available 

1 

3 

2 

4 

Currency  of  available  data 

3 

2 

1 

4 

Provision  of  quantifiable 
data 

2 

4 

3 

1 

Provision  of  perceptual 
data 

1 

3 

2 

4 

*A  rating  of  "1"  denotes  the  most  advantageous  technique;  a rating  of  "4", 
the  least  advantageous  technique. 

♦♦Field  observation  can  be  cursory  and  rapid,  or  it  can  be  an  in-depth,  com- 
prehensive, and,  consequently,  time-consuming  data  collection  technique. 


PREDICTION 


Prediction  of  effects  on  social  well-being  is  highly  problematic  compared 
to  prediction  of  biological  and  physical  effects.  Not  only  is  social  research 
in  a comparatively  early  stage  of  development,  "there  is  a respectable  body  of 
opinion  that  holds  a social  science  will  never  be  predictive  in  the  same 
sense  as  physical  science"  (Wolf,  1976:59).  Experimentally  controlled 
conditions,  which  can  seldom  be  achieved  by  social  scientists  anyway,  are 
impossible  for  predictive  social  analysis  (Wolf,  1976).  Moreover, 
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technological  and  social  phenomena  often  have  interactive  or  reciprocal 
effects  on  each  other  (Baur,  1973;  Shields,  1974).  To  predict  the  impacts 
of  a technological  project  on  social  well-being,  the  researcher  must  take 
into  account  the  fact  that  the  project  or  even  plans  for  a project  affect 
people's  responses  .to  the  project.  These  responses,  in  turn,  may  result 
in  alteration  of  the  project  or  its  plans,  thereby  affecting  the  impacts 
the  project  will  ultimately  have  on  the  social  well-being  of  residents. 

Even  after  variable  selection,  specific  techniques  for  prediction  of  ef- 
fects on  social  well-being  will  differ  according  to  the  major  goals  of  impact 
assessment,  the  phase  of  project  development,  the  scope  of  the  potentially  im- 
pacted population,  time,  resources,  etc.  The  major  goal  for  impact  assessment 
will  be  to  aid  In  one  or  both  of  the  following  decisions:  (1)  the  decision  of 
whether  to  act--whether  to  have  a technological  project;  and  (2)  the  choice 
between  alternative  means  to  implement  a project  (Finsterbusch  and  Wolf,  1977). 
Essential  to  the  action  versus  no-action  decision  is  prediction  of  what 
changes  would  occur  without  implementation  of  the  project  compared  to  the 
changes  that  are  expected  to  result  from  the  project  (Wolf,  1975).  The 
choice  between  project  alternatives  is  the  less  problematic  goal  for  social 
well-being  Impact  assessment,  because  it  involves  instrumentalities  rather 
than  ultimate  values,  the  time  frame  necessary  for  evaluation  of  impacts  is 
shorter,  the  uncertainty  of  probable  impacts  is  less,  and,  finally,  the  outcome 
of  the  no-action  decision  is  harder  to  predict  (Finsterbusch  and  Wolf,  1977). 

For  both  types  of  impact  assessment,  predicted  affects  should  be  distin- 
guished according  to  the  phase  of  the  project:  planning,  construction,  or 
operation.  Sometimes  the  techniques  of  prediction  will  vary  according  to 
timing  of  effects  to  he  predicted.  In  addition,  the  population  to  be  affected 
will  differ  by  the  phase  of  the  project  and  according  to  the  variable  being 
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predicted.  The  scope  of  variable  effects  is  generally  less  the  more 
remote  the  location  of  a population  from  the  location  of  the  project.  The 
impacts  are  usually  most  drastic  on  the  comnunity  or  communities  nearest 
the  project,  hence,  the  emphasis  frequently  placed  on  community  research 
methods  (Baur,  1973).  The  waterway  planner  is  referred  to  Guseman,  et  al. 
(1976:132-65)  for  detailed  description  and  evaluation  of  forecasting  tech- 
niques, sucn  as  the  Delphi  method,  scenarios,  and  cross-impact  matrix  analysis. 

IMPACT  EVALUATION  AND 
WEIGHTING  OF  INDICATORS 

The  Water  Resources  Assessment  Methodology  (WRAM)  developed  by  the 
Waterways  Experiment  Station  includes  four  primary  components:  (1)  impci1- 
tance  weighting  of  variables;  (2)  sealing  of  impact  variables;  (3)  multipli- 
cation of  scale  values  by  "relative  importance  coefficients";  and  (41  aggre- 
gation and  professional  interpretation  of  results.  In  order  to  assign 
importance  weights,  it  is  necessary  to  make  the  initial  allocation  among 
the  broad  categories  of  a given  account.  For  the  Social  Well-Being  account, 
this  would  include:  (1)  Real  Income  Distribution;  (2)  Life,  Health,  and 
Safety;  (3)  Educational,  Cultural  and  Recreational  Opportunities  and  Other 
Community  Services;  (4)  Emergency  Preparedness;  (5)  Community  Cohesion;  and 
(6)  Other  Community  Characteristics.  A second  allocation  would  be  made  to 
the  subcategories  within  each  category,  for  example,  "Income  opportunities," 
"Labor-force  characteristics"  and  "Income  expenditures"  in  the  Real  Income 
Distribution  category.  A third  level  of  allocation  then  applies  to  indi- 
vidual variables.  As  the  WRAM  model  gains  in  acceptance,  interaction  effects 
and,  most  important,  the  relative  weights  of  input  variables  should  become 
more  specifically  explicated. 


With  progress  in  social  well-being  impact  assessment,  the  appropriate 
population(s)  for  study,  the  monitoring  of  impacts  at  different  project 
Phases,  and  the  relationships  between  key  social  factors  and  particular 
types  of  projects  should  be  more  carefully  assayed.  WRAM,  as  the  underlying 
assessment  and  predictive  model,  holds  much  promise  for  effective  evaluation 
and  thereby  for  improvement  of  the  quality  of  living  conditions  for  Americans 
affected  by  waterway  facilities. 
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